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PREF ACE 


In offering to the boys of America this Manual for the 
study Insect Life, the Editorial Board initiates a departure 
from the usual form and scope of the Merit Badge Pamphlets. 

It has long been the desire of the Board to enlarge the 
scope of. these pamphlets, making them include so compre- . 
hensive a study of the subjects involved, that a complete set 
of these manuals would form a unique and valuable working 
library for boys. 


The valued co-operation of Dr. J. Chester Bradley, Pro- 
fessor of Entomology and Curator of Invertebrate Zoology 
in Cornell University, and Dr. E. L. Palmer, Professor of 
Rural Education in Charge of Nature Study in Cornell Uni- 
versity, have made it possible to open the contemplated new 

“™Sseries with the present Manual on Insect Life. 


te 


Both Dr. Bradley and Dr. Palmer add to their distin- 
“guished scientific attainments, a keen understanding of boys, 
*% and practical experience in working with boy scouts. The 
Y book, while meeting the most exacting demands of the teacher 

“OF student, constantly intrigues the interest through the 
humorous marginal gloss, the number and variety of the 
“tIlustrations, and the style of the text, manages to sustain a 
— delightful informality absent from most scientific books. 


i 


, This Manual is offered in the belief that it will be of 
practical help not only to boy scouts, but to all students of 
insect life. © 


c) ete 


The editors wish to express to Dr. Bradley and Dr. 
Palmer their appreciation of this signal service to American 
® - Youth. 


WILLIAM D. MURRAY 
FRANK PRESBREY 
HENRY VAN DYKE 


Editorial 
Board 


E. S. MARTIN, 
Secretary. 
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REQUIREMENTS FOR A MERIT BADGE IN 
INSECT LIFE 


I. The candidate shall go into the country with the ex- 
aminer* and show to him the natural surroundings in 
which certain specified insects live, and shall find and 
demonstrate living specimens of the insects, telling 
something of their habits, or of the nature of their fit- 
ness for life in their particular surroundings. The 
examiner shall ask for an insect from each of five of the 
following groups without forewarning to the candidate, 
but the scout shall have the choice of kind within each 
group. 


1. (a) May-fly nymphs, (b) caddis-worms, (c) ant- lion 
larvae (doodle-bugs), (d) velvet-ants. 


2. Larvae and pupae of mosquitoes. 


** 3, (a) Centipedes, (b) scorpions, (c) orb-weaver spiders. 
4. (a) Scale-insects, (b) plant-lice. 


5. (a) The nest of a solitary bee or wasp and its maker 
(mud-daubers excluded), (b) bumble-bees and 
their nest. 


6. (a) Back-swimmers, (b) whirligig beetles (demon- 
strate a peculiarity of their eyesight), (c) water- 
striders. 


7. (a) Carrion-beetles, (b) tumble-bugs, (c) leaf-beetles. 


8. (a) Colony of carpenter-ants, or (b) of agricultural 
ants, (c) black-fly larvae, (d) white-ants. 


9. (a) Crane-flies, (b) robber-flies, (c) damsel-flies and 
their nymphs. 


10. Caterpillar of: (a) cabbage-butterfly, (b) alfalfa-but- 
Lie terfly, (c) monarch, (d) sphinx; (e) tiger-beetles. 


*While it is desirable that whenever practicable this test shall be given 
in the field, as indicated above, it is realized that there will be some 
instances where to so require would be a hardship. In such cases the 
test may be given indoors and the examiner shall give the scout advance 
notice of the groups from which he is to bring specimens. The scout 
shall bring fresh material (preferably living) “of the species selected, 
and shall describe the conditions under which he found them, telling 
something of their habits, or of the nature of their fitness for life in 
those particular surroundings, It is not necessary that this test should 
be completed in a single day, but the examiner should satisfy himself 
that the scout knows from ‘first hand experience at least one kind of 


insect in each of the twelve groups, and is not simply primed on the 
five selected groups. 


**These near relatives of insects are included in ‘the insect life merit 
badge requirements as a matter of convenience, and in compliance with 
the common custom of extending the term eatomdlosy to include the 
study of the close relatives of insects. 


i. 


III. 


IV. 
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11. (a) Grouse-locusts, (b) meadow-grasshoppers, (c) 


katydids 


12. (a) Squash-bugs, (b) chinch-bugs, (c) larvae of gall- 
wasps and their galls, (d) other kinds of gall- 
insects or their galls. 


Make an artificial ants’ nest suitable for observation 
and maintain a colony of ants for a period of at least 


_two weeks. Make a record of interesting facts and 


habits observed. Or do the same with an observation 
hive of bees. 


Make a collection of fifty species of insects. This col- 
lection will be judged upon 4 points: (1) correctness 
of names; (2) neatness of arrangement; (3) perfect 
condition of the specimens (clean, unbroken and prop- 
erly mounted); (4) adherence to the following rules: 


(a) It is desirable that each species be represented by 
two male and two female specimens when specimens 
can be readily found and the sexes easily distin- 
guished. 


(b) A neat written or typewritten label stating the 
name of the species (either common name or sci- 
entific or both) to be pinned on the left of or above 
the row of specimens of each species. 


(c) The species of each family and order to be arranged 
together; the sequence of orders and families to be 
that followed in a text-book; the scientific name of 
each to be indicated by appropriate labels. 


(d) Entomological pins to be used when obtainable 
instead of common pins. 


Give evidence that he has bred through all its life stages 
from egg or young larva to adult at least one species 
of insect. Mosquitoes, blow-flies, cabbage-butterflies, 
and ants are suggested as easy species to rear. 


vi 
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CHAPTER 1 
BY WAY OF INTRODUCTION 


At the start, let’s get straight on some important points 
about insects in general. 


THE PARTS OF AN INSECT 


ost) Spread the wings of a 
Vege grasshopper, or beetle, and 
\ fis you will see that it, like all 

: : adult insects, is made of 
three distinct parts, the 
head, thorax and abdomen. 

The thorax is the central 
part, and may always be 
told because it is the part that bears the legs and wings. 
It is made up in turn of three more or less ring-like 
pieces which are closely welded together, the prothorax, 
mesothorax and metathorax (which mean, respectively, 
the front thorax, middle thorax and hind thorax). The 
prothorax bears the front legs but no wings, the meso- 
thorax bears the middle legs and front wings (forewings) 
or in the ease of beetles and grasshoppers, the wing- 
covers, and the metathorax bears the hind wings and 
hind legs. 

In front of the thorax,.and attached to it by a thin, 
though usually very short neck, is the bead-like head. 
On each side of it is a large black eye, composed of many 
tiny facets, and from the front or sides project two 
organs very characteristic of all true insects, the feelers 
or antennae. With them the insect feels and explores 
its surroundings, and also smells with themi, so that 
like the antennae of a wireless station, they quite truly 
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receive and carry to its brain messages from the out- 
side world in which it lives. At the bottom of the head 
is the mouth, with some complicated chewing and tasting 
structures, most important of which are the heavy biting 
jaws. All insects do not have these, however. 

The third part, or abdomen, behind the thorax, is 
made.up of several rings, fitted one over another. It 
never bears legs or wings. 

In caterpillars and many young insects, these three 
body parts are not so easily distinguished, although they 
really are there. 


THE GROWTH OF INSECTS 


When an insect hatches from the egg it begins to eat 
and grow and as long as it is growing it has no wings. 
It is in the boyhood of its existence, when eating and 
growing are the two main things of its life. A boy grows 
gradually from day to day, and his skin grows with 
him, but an insect can’t show its growth at all as long 
as its skin stays on its back, for the skin is hard and 
can not stretch. So the insect keeps growing inside its 
skin until it is so tight that the skin splits down its back, 
and Mr. Bug crawls right out of its own skin. It is 
clothed, however, in a new skin which has formed under- 


Fig. 2—d dragon-fly crawling out from-the skin of its 
: nymph (young) 


INCOMPLETE METAMORPHOSIS 3 


neath and is still soft and can stretch a whole lot before 
it hardens, to accommodate the new growth of the 
creature. By and by this skin also hardens, and then 
there is no more growth until it in turn is split and shed. 
This casting of skins is called molting, and the trans- 
lucent empty ghost-like skins of some kinds are often 
found. Nearly every one has found the cast skins of 
cicadas (locusts) on tree trunks, and of dragon-flies, 
stone-flies and may-flies on stems or stones near the 
water’s edge, or floating on the water. 

- The change of form from the baby wingless insect to 
the adult winged insect may be little or great, according 
to the kind of insect. It is called metamorphosis, which 
means simply ‘‘change.’’ The baby grasshopper looks like 
a wingless edition of its parents. The second time it sheds 


/ 


Fig. 83—Successive growth stages of a grasshopper, from just- 
hatched to adult, illustrating incomplete metamorphosis 
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its skin, one may see by looking closely, little rounded 
pads attached to the back of the mesothorax aud meta- 
thorax; these are the beginnings of the growth of the 
wings; they are shown in figure 3. Hach of the next two 
times the young grasshopper molts these wing-pads be- 
come larger, but are still very far from being wings when 
the creature is ready for the fifth and last molt. Each time 
it has molted the young grasshopper has become more 
and more like its parent. When it sheds its fifth skin 
it has completed its growth and become adult. The 
wing-pads have grown into perfect wings and wing- 
covers; the insects are ready to mate, and the females 
to lay eggs. This is the grown-up stage of their life, 
and although like men and women they continue to eat, 
they never again increase in size or shed their skin. 


The boy stage of a butterfly is a caterpillar, and its 
growth is different from that of a grasshopper. After 
it leaves the egg, it, too, has nothing to do but to eat 
and grow, and it also grows by shedding its skin from 


Would never time to time. But the caterpillar in no way resembles 
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its parent, the butterfly. When it changes its skin it 
grows in size, but does not become any more butterfly- 
like. It remains a caterpillar and has no trace of-wings. 
By and by it will have eaten all that it requires and be 
ready for the last molt. When it sheds its skin this 
time, instead of a new and larger caterpillar coming 
out, there will appear a totally different, mouthless, leg- 
less, almost motionless creature, the chrysalis. Some- 
times the chrysalis is hidden by having had spun around 
it for protection a cocoon of silk, but if you open the 
cocoon you will find the chrysalis inside. This chrysalis 
is neither caterpillar nor butterfly, but is a between- 
stage. While it is a chrysalis, the creature neither eats 
nor moves around (although it breathes) but rests while 
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Fig. 4—Monarch caterpillar changing to a chrysalis, and the 


chrysalis. to a butterfly, illustrating complete metamorphosis 
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the organs of its caterpillar body are being made over 
into the new organs of the butterfly. When this has 
been done, the shell of the chrysalis also splits down the 
back and out crawls a fragile delicate creature, with 
soft crumpled wings, which quickly expand and harden 
in the air and light, and soon it flies away a perfect 
butterfly. It too has gained its wings in this adult 
stage, and from now on will never grow nor molt again. 
It will feed but little, if at all, but will mate, the females 
will lay eggs, and before long they will die. 

Insects that grow like grasshoppers are said to have - 
an incomplete metamorphosis. Their young stages are 
called nymphs. Squash-bugs and dragon-flies are ex- 
amples of other insects that grow that way. 

Insects that grow Hke the caterpillar are said to have 
a complete metamorphosis. Besides moths and butter- 
flies, all beetles, flies, wasps, bees, and some others grow 
that way. The young growing stages are called larvae 
(singular larva) and the resting stage a pupa (pleural 
pupae). 


GROUPS OF INSECTS 


If we are speaking of machinery we classify it in 
groups. There are many kinds of automobiles but they 
are all automobiles as distinguished from locomotives, 
of which there are in turn many kinds. There are 
many kinds of gasoline engines, and of steam engines, 
and of alcohol engines, but they are all engines. So in 
the world of life there exist countless kinds of creatures 
all of which are butterflies or moths, others which are 
beetles, others which are flies and so on, but all of these 
are insects, as compared with spiders or centipedes, or 


-erawfish, which are not insects. The difference is that 


the groups of machinery are man-made, therefore arti- 
ficial, while those of animals are the growth of nature, 
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hence not artificial. Way back, countless aeons before 
human life came into existence, the forebears of all 
butterflies and moths or of all beetles, or of all flies were 
alike. So looking at it in a very great, almost eternity 
sense, We may say all butterflies and moths, all beetles, 
or all flies are members of the same great family. 

These great groups (butterfly and moth, beetle, fly, 
ete.) are called by naturalists orders, and they in turn 
are divided’into lesser groups called families and these 
into smaller groups called genera (singular genus). 
Each genus is composed of kinds or species. In giving 
the name of an insect, naturalists write first the name of 
of the genus (begun with a capital letter) then the 
name of the species (with a small initial letter). To 
illustrate: The genus Cicindela are all tiger-beetles ; 
Cicindela sexguttata is a green kind with buff spots; 


The way 
it is done 
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Cicindela punctulata is a black kind with pale spots. calling card 


Different genera of tiger-beetles together form the fam- 
ily Cicindelidae.* All the families of beetles taken 
together form the order Coleoptera (beetles) ; all, the 
orders together form the class Insecta (insects). 

Most insects belong to one of the following seven or- 
ders, of each of which there are very many kinds. The 
scout should recognize the members of at least these or- 


ders. In addition there are 19 smaller orders,t for in- 


formation concerning which see: Comstock: Manual 
for the Study of Insects, and appendix B to this pam- 
phlet. 


*Family names may be recognized by always ending in -idae. 


+The smaller orders aré: Protura, Thysanura (silver-fish, etc.). 
Collembola (spring-tails, etc.), Zoraptera, Isoptera (white-ants), 
Neuroptera, (dobsons, ant-lions, etc.), Ephemerida (may-flies), Odonata 
(dragon-flies or darning-needles), Plecoptera (stone-flies), Corrodentia 
(book-lice and bark-lice), Mallophaga (bird-lice),, Thysanoptera (thrips), 
Embiidina, Anoplura_ (lice), Dermaptera (ear-wigs), Strepsiptera, 
Mecoptera (scorpion-flies), Trichoptera (caddis-flies), Siphonaptera 
(fleas). 


8 THE ORDERS OF INSECTS 


ORTHOPTERA.— Grasshoppers, crickets, roaches, walking- 
sticks, and mantids (mule-killers or rear-horses). 
The metamorphosis is incomplete. Therefore the 
older nymphs have wing-pads, and otherwise resemble 
the adults. The adults (except in a few wingless kinds) 
have 4 wings, but the top pair are leathery and serve 
as Wing covers, overlapping on the back, while the much 
larger membranous hind wings are folded up beneath 
them like a fan. The mouth has heavy biting jaws. 


HEMIPTERA.— Bugs. 


The metamorphosis is incomplete, the nymph being 
like the parent but with wing-pads. Except in some 
wingless forms, the adults have two pairs of wings, and 
the basal half or more of each forewing is thickened and 
the extremity of the wing is thinner, the one overlapping 
the hind part of the other wing. The mouth is a 
jointed sucking beak, and there are no biting jaws. 


HOMOPTERA.—Cicadas, hoppers, plant-lice, scale-insects. 


The metamorphosis is also incomplete. Except in 
wingless forms, the adults have two pairs of wings,* 
alike in texture and held sloping on the back like a roof. 
The mouth is a tube formed for sucking, and there are 
no biting jaws. 


LEPIDOPTERA.—Moths and butterflies. 


Metamorphosis complete, the larva a caterpillar, the 
pupa a chrysalis. Two pairs of wings, covered with 
microscopic scales, which brush off like dust. Mouth- 
parts of the adult consisting of a tube for sucking nectar, 
there being no jaws. 


DIPTERA.—F lies. 


Metamorphosis complete. One pair of wings, the 
place of the hind wings taken by a tiny pair of stalked 


*Male scale-insects have only one pair. 
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knobs (balancers). Mouth fitted for piercing and suck- 
ing or lapping, without jaws. 


COUEOPTERA.— Beetles. 

Metamorphosis complete. Really two pairs of wings, 
but the forewings are shell-like, and form a close fitting : 
cover over the membranous hindwings which are folded 
up crosswise (not fan-like) beneath them. Mouthparts 
formed for biting and chewing, with heavy jaws. 


" HYMENOPTERA. Wasps, bees, ants, ichnewmon-wasps, 
gall-wasps, saw-flves and horn-tails. 

Metamorphosis complete. Except in wingless forms 
there are two pairs of membranous wings, fastened to- 
gether by a number of microscopic hooks along the front 
edge of the hindwing. The mouth has biting jaws, but 
sometimes the tongue is developed into a long tube for 
- sucking nectar. 
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CHAPTER II 


THIRTY-SEVEN KINDS OF INSECTS, WHERE AND 
HOW THEY LIVE 


REQUIREMENT NUMBER ONE 


The candidates shall go into the country with the ex- 
aminer and show to him the natural surroundings in 
which certain specified insects live, and shall find and 
demonstrate living specimens of the insects, telling some- 
thing of their habits, or of the nature of their fitness for 
life in their particular surroundings. The examiner 
shall ask for an insect from each of fiwe of the 
following groups without forewarning to the candidate, 
but the scout shall have the choice of kind withwm each 
group : 

1 (a) The nymphs of May-flies. (Order Ephemerida). 

If you live in a region of swiftly flowing streams, turn 
over some of the stones which are washed in the current. 
On lifting them out of the water, you will see little 
flattened creatures with three long thread-like tails 
scurrying away with a sidelong gait to hide, which per- 
haps they can only do by running around onto the 
bottom side whenever you turn the stone over. They 
are the nymphs* of may-flies of the genus Heptagenia 
and its allies. ; 

If you gaze face downward into a still, shallow pool, 
or rake with a net the aquatic vegetation of such a pool, 
pond, sluggish stream or ditch and dump the contents 
into a basin of water, you will at any season of the year 
see delicate creatures like those figured, resting on the 
plant stems, or on the bottom, or swimming about with 
quick jerky movements. They are another type of may- 


— 


* For meaning of nymph, and distinction between nymph and larva see 
page 6, 
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fly nymphs, belonging to such genera as Siphlonurus, or 
Callibaetis. 


Vig. 5—Nympth of a may-fly, Callibaetis. Greatly enlarged 


Watch the backs of their abdomens. On many seg- 
ments plates are attached, which they wave in unison, 
rhythmically in the water. These are gills, and the 
insect is breathing. It is only by the possession of these 
that the insect is able to live in water without drowning, 
for insects are normally air-breathers. The flattened 
Heptagenias also have these gills. By having gills of 
this type may-fly nymphs may be told from stone-fly 
nymphs, which Jook like the may-fly nymphs that live 
under stones, and live with them. The stone-fly nymphs 
have threadlike gills under their thoraces instead of the 
plates on the sides or backs of their abdomens. Stone- 
fiy nymphs also have only two threadlike tails, while 
nearly all may-fly nymphs have three. 

The flattened shape of the Heptagenias is to permit 
them to cling tightly to the stones and crawl beneath 
them, without danger of being washed away by the 
swift currents. These nymphs live from two to three 
years before becoming adults and molt many times. 
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The mouths of may-fly nymphs are provided with 
complicated strainers and rakers, for catching or scrap- 
ing up the microscopic oue-celled plants that form their 
food. Look at the mouth-parts with a lens. 

Other larger kinds of may-ftly nymphs live in the mud 
at the bottem of deep rivers and lakes, and countless 
thousands of their cast skins appear on the surface of 
the water of large lakes during the early summer. Then 
the air is filled with myriads of the dancing imagos. 

When a may-fly gets its wings it is at first dull 
colored. It remains so, in what is called the sub-imago 
stage for a few minutes or a few hours, according to 
the species, and then it sheds its skin again and for the 
last time, coming forth in its full bright colors. It is 
the only kind of insect that sheds its skin again after 
it gets its wings. 

The adult may-fly is the most delicate of winged 
creatures. It is more like a bit of gossamer than a real 
insect. It takes no food during its short life, has in 
fact no mouth. Its buoyancy is increased by the fact 
that its stomach is filled with air. For a few hours it 
dances the strange weaving aerial dance of its kind, 
mates, the females scatter their eggs over the surface 
of the water, and soon they all are dead. 

May-flies are common insects in all parts of the United 
States. The adults are often attracted to lights at night. 


1 (b) Caddis-worms. (Order Trichoptera). 


Watch quietly the bottom of a clear shallow pool or 
spring. You are likely to see certain short sticks on the 
bottom suddenly walk off as though endowed with life. 
No, they are not waiking-sticks, nor swimming-sticks 
either. In fact they are not exactly sticks at all, and 
if you watch carefully you will see the head and legs 
of a sort of caterpillar sticking out of each, and it is 
these legs that are doing the crawling. Fish out one 
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of the sticks and pull on the creature by his head and 
legs, and as soon as you can make him let go with a 
sort of hook that he has at his tail to hold on with, you 
ean drag him right out, and you will see that the stick 
is just a hollow case that he is living in. In fact, he 
is a caddis-worm, and he built that case, bit by bit, by 
fastening twigs or bits of bark, or weeds, or something 
else together with-silk, and it is his house, and he not 
only lives in it and builds it bigger as he grows, but he 
carries it around with him wherever he goes. 


eas a 
———_= 


= 
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Fig. 7—Cases made by caddis-worms 


. Theve are many kinds of caddis-worm cases, each 
made by a particular kind of caddis-worm. Sticks, 
pieces of leaf, pebbles, sand grains and shells are the 
things mostly used in building their cases. The sticks 
or pieces of leaf may be laid on lengthwise, or in regular 
spirals, or cross-wise, like a stick chimney. Some kinds 
build little spiral cases of sand grains that look like 
gnail-shells. Others build fixed tubes among stones in 
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swift currents, with the open end facing the current. 
Leading to this opening they spin fine-meshed funnels, 
nets of silk. Then they lie waiting in their case, jaws 
ready to seize whatever bit of food chance and the cur- 
rent bring into their trap! 

One of the very commonest kinds of caddis-worms 
lives under stones in swift streams, building beneath 
them a little barricade of pebbles, held together by silk. 
When the stone is lifted this barricade is often torn 
apart, and the worm exposed, or the case may remain 
attached to the stone as a little bunch of pebbles and 
sand grains. 

If you will pull the ecaddis-worm 
out of its case you will see that it has 
many little threads attached to the 
sides of its body. These are gills. 

Caddis-flies eat mostly vegetable 
food, but some also occasionally eat 
tiny insect larvae and the like. 

When the caddis-worm is grown, it 
seeks a secluded place, spins a net 
over both the front and back entrance 
to its case, and rests for two or three 
weeks, becoming quite incapable of 
walking. Then it changes to a pupa.* 
The pupae are quiet, except for the rhythmi¢éal con- 
traction of their abdomens, keeping a current of water 
flowing through their cases. Curiously enough they later 
become able to walk, and with the large jaws with which 
they are provided, eat their way out of the case and 
clinb up some support out of the water and emerge as 
adults. They shed their jaws, and as adults take little 
or no food. 


Fig. 8—A_ caddis- 
worm and its case 


“Tor meaning of pupa see page 6. 
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_ Adult caddis-flies look 
much like moths. They 
remain near their places 
of emergence, and may be 
found resting on leaves or 
trees overhanging streams. 
All slender, black, or pale 
green or whitish mothlike 
Fig. 9—An adult caddis-fy creatures with very long 
with its wings spread threadlike antennae held 
straight in front of them 

when at rest aud found around streams, may be set 
down as caddis-flies, but there are other kinds not so 
readily described. Of course, they all lack the scales on 
their wings that moths possess; but the wings are often 
very hairy. They are always held folded over the back 
when at rest, and not spread out as shown in the 


accompanying figure. 

The eggs are laid in masses of gelatine, either in the 
water or on objects above it. 

Caddis-flies live in all parts of North America, 
wherever there is suitable water. They are very fond 
of flying about lights at night. 


1 (c) Ant-lions or Doodle-bugs. (Family Myrmeleon- 
idae ; order Neuroptera). 

The southern — scout 
needs no introduction to 
the little pits in sand, 
shaped like inverted 
cones, which are the 
homes of ‘‘doodle-bugs.”’ 
The ‘‘doodle-bug’’ him- 
self is a stubby bristly 
chap that has a habit of 


Fig 10—The pit-trap of an 
ant-lion 
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backing off when uncovered, and rapidly digging into 
the sand. He has long sickle-like jaws, each one hollow, 
so that he can use them like a soda-water straw for 
sucking the juices of his victims. He lies buried in the 
sand at the bottom of the pit, only his jaws sticking out, 
Unlucky — and waiting for any insect so out of luck as to fall over 


Bae the edge of the pit and begin sliding down toward the 
bottom. If it dcesn’t slide fast enough, Mr. Doodle Bug 
uses his flat head like a shovel and flings sand up onto 

Ogre the insect and knocks it down. An ogre? I[’ll say he is. 


When full-grown 
the doodle-bug makes 
a little case like a 
ball of sand by spin- 
ning the grains to- 
gether with silk, then 
lines this case inside 


Fig. 11—An adult ant-lion, with F : 
. its aes ae with silk, and rests, 


sometimes all winter, 
before changing to a pupa. The adult ant-lion looks 
like a damsel-fly (darning-needle) but may be told by 
the stouter hooked antennae, and by the different ap- 
pearance of the veins around the margins of its wings. 


Ant-lions are southern creatures. They are common 
enough in the south and west and along the Atlantic 
seaboard to north of New York City; but in the interior 
that far north, or farther, they are rare or altogether 
absent. ; 


1 (d) Velvet-Ants or Cow-Killers. (Family Mutillidae ; 
order Hymenoptera). 


These are not ants, but Wingless wasps. They may 
be found running over the ground where it is bare or 
sandy, and are often brightly colored and often covered 
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with dense hair, giving them, 
as their name implies, a 
velvety appearance. They 
are always more hairy than 
ants. They are usually red 
Bie ts ostvot and or orange or yellow and black 
(Dasymutilla occidentalis) and silvery. They run 
quickly about over the 
ground, with hasty nervous 
motions, exploring every little cranny and hole. They 
have very long painful stings, which they can protrude 
at will, nearly to the length of their abdomen. Catch 
them between two sticks, and they will squeak. This is 
not done with a voice, but by rubbing ribbed surfaces 
over one another. They are always on the search for 
nests of some kind of bee or wasp, for they do not make 
their own nest, but lay their eggs in the nests of other 
wasps or bees. 


The males have wings and fly around near the ground 
in situations frequented by the females. But in the 
west there are certain kinds of males that are straw 
colored, without much hair, and that do not appear by 
day, but fly in numbers to lights at night. They look 
like large winged ants, but may be distinguished in this 
way: The first segment of the abdomen of ants forms 
alwavs a swelling, or sort of knot or scale, connected 
with the second only by a very narrow constriction, but 
in velvet-ants it is not so, at least in those which are not 
densely hairy. Or if the first segment is somewhat 
knobby it is longer than in ants, and much less deeply 
constricted from the second. ! 

Velvet-ants are creatures essentially of the south and 
west, especially of dry and sandy regions where they 
are very common. They are common along the Atlantic 
coast north to Cape Cod, but in the northern interior, 
and in the mountains they are scarce or rare, 


Pretty | 
but hot! 


Can’t 
keep away 
from the 
white lights 


A boat-load 
of eggs 


Wrigglers 


Coming 


up for 
breath 


18 MOSQUITOES 


2. The larvae and pupae of mosquitoes. 
Culicide ; order Diptera). 
Fill a deep dish 2/3 full of water from a creek or 
pond, put in a few water weeds and let it stand for 
several summer days in the open air. By and by you 
will find floating on the surface things that look like 
little black chips. 

A magnifying glass 
will show that they are 
bundles of eggs, set up- 
right, side by side, and 


(Family 


Fig. 13—The egg-raft of a 
all connected together mosquito 
to form a sort of little 
boat. They are the egg-rafts of mosquitoes. 


Watch carefully for the eggs to hatch, which is likely 
to be about noon on a warm day, and may be within as 
soon as sixteen hours after they are laid. The tiny 
larvae will issue from the under side, and are very 
active at birth, wriggling rapidly through the water. 
You now have a fine crop of young ‘‘wrigglers’’ and 
can watch them through every stage of their life-history, 
without having to give them any particular care, for 
they will feed upon the tiny bits of decaying vegetation 
in the water. It is best, however, to cover the top of 
the dish with cheese-cloth in order to prevent later the 
escape of a brood of mosquitoes. 

The wriggler cannot 
breathe water. Once every 
few minutes, when it needs 
a breath of air it must 
swim to the surface, where 
you will see it stick the 
long tube that is attached 
to its tail up through the 
surface-film. On the tip 


Fig. 14—Wriggler of ‘common 
house-mosquito (Culex) hang- 
ing to the surface-film 


of this tube is a star. 
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shaped valve which the wriggler keeps closed when 
under water, but which it opens when at the surface, 
permitting the air to enter its body through the tube. 
When this tube is thrust through the surface-film of 
the water it keeps the wriggler afloat. When undis- 
turbed the wrigglers congregate at the surface, from 
which they hang by these tubes, at an angle of 45°, 
feeding as they hang there. Their jaws are armed with 
brushes, which they move rapidly, thus setting up little 
currents in the water which in turn carry food particles 
to their mouths. Pretty soft snap for them! 

Startle by a sudden movement the wrigglers hanging 
from the surface. They will close their valves and 
drop to the bottom. Another tube at the tail end, 
shorter than the breathing tube, bears four fingers and 
some hairs; these are the swimming organs. The wrig- 
gler swims tail foremost in a series of somersaults. 

Soon the swarm of baby wrigglers will molt, and the 
east skins may be found floating in the water. They 
molt again, and in about seven days from the time they 
hatch, or longer if the weather be cool, they are ready 
to become pupae. 


Fig. 15—Pupa of com- Fig. 16—Pupa of malaria 
mon house mosquito mosquito (Anopheles) 
(Culex) 
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Curiousiy encugh the pupae, unlike those of other 
insects, can swim around as actively as the larvae. That 
is necessary so that they can escape from fish which would 
like to devour them. But they do not feed. They are 
mostly thorax and head with a slender tail-like abdomen. 
They have two trumpet-shaped breathing tubes born at 
the top of the thorax, and the pupae when undisturbed 
lie motionless attached by them to the surface-film of the 
water. They can not sink as readily as the larvae, but 
descend only by means of violent muscular efforts. They 
have two flaps at the end of their abdomens with which 
they swim. The pupal stage lasts two days in hot 

: weather. Then, while at the surface, the skin splits 
down the back, and the adult works“its way out, stand- 
ing upon its own floating skin, as on a raft. The least 
breeze may cause a catastrophe at this critical moment, 
causing the mosquito to drown before its wings are 
ready to support it. When the adults are emerging, 
remove some pupae to a butterplate filled with water, 
and watch this emerging process under a magnifying 
lass. 


Quite a 
sight 


The adult male mosquitoes do not bite, and may be 
distingvished from the females by the presence of plume- 
like mouth-parts and antennae. Mosquitoes may be dis- 
tinguished from midges, crane-flies 
and other flies that resemble them, by 
the faet that along the veins and mar- 
gins of their wings are rows of seales 
similar to those found on the wings 
of butterflies, 

About two weeks before coming up 
for an examination for a merit badge 
in entomology, if a scout starts a 


mosquito-aquarium, he can not only ito ene 
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demonstrate the wrigglers to the examiner, but will be 
able to show a life-history completed in accordance with 
{ requirement number four. 

A few years ago it was discovered that certain terrible 
diseases, such as yellow-fever, malaria, elephantiosis, 
and dengue-fever were spread only by certain kinds of 
' mosquitoes. The resultant knowledge has led to the 
almost complete extermination of one of these diseases, 
yellow-fever, in the western hemisphere, and has made 
it safe to live in parts of the tropics which formerly 
were deadly to whites of northern blood. It has further 
given us knowledge of how to control and take precau- 
tions against malaria. 

The malaria mosquitoes are those belonging to the 
genus Anopheles. Its larva may be distinguished from 
that of the common and harmless house-mosquito of the 
genus Crlex, by the shorter 
breathing tube, shown in 
the figure, and by the fact 
that when at rest beneath 
. the  surface-film, they 
Fig. 17—Wriggler of malarta~ stretch out almost parallel 
mosquito (Anopheles) hanging 
to the surface-film. Note the to the surface-film, as 

angle it asswmes shown in the illustration, 
instead of inclining at an 
angle of 45° (see figure 14). Differences between the 
pupae of the two are shown in figures 15 and 16. The 
adults of the malaria mosquitoes may be recognized 
from all others by their spotted wings, and by the posi- 
tion they assume when resting, head down and beak and 
hind legs held outstretched more nearly parallel to the 
body than in Culex. Adult malaria mosquitoes are 
night-flyers, and come about only at night, or in the 
evening, or in dark places, such as darkened cabins and 
huts, or on dark cloudy days. In many parts of the 
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south, near swamps or streams, they come out at night 
in countless thousands. 

The scout should not suppose that every malaria 
mosquito that bites will give him malaria. The partic- 
ular mosquito must have first bitten a malaria patient, 
a certain number of days previously, because the 
mosquito transmits the disease, only by first taking into 
its own system from a malaria infected person or animal, 
the malaria organism, and this organism must undergo 
certain changes in the body of the mosquito before it 
can be again transmitted to a human being. 


3 (a) Centipedes, and (b) scorpions, and (c) orb- 
weaver spiders. 


These are not insects. They belong to other classes 
the distinctions between which are as follows: 


1. Class Jusecta: Insects. *Have six legs, head, 
thorax and abdomen, usually wings, and the 
head has a pair of antennae. 


~ 


2. Class Arachnida. Spiders, scorpions, grand- 
daddies, ete. Have eight legs, no wings or 
antennae. There is an abdomen, but the 
head and thorax are joined in one piece. — 


3. Class Chilopoda. Centipedes. There is a head 
which bears antennae, but the thorax and 
abdomen are alike and consist of many seg- 
ments, each bearing one pair of legs. No 
wings. 

4. Class Myriapoda. Millipedes. Like centipedes ex- 


cept that each segment bears two pairs of 
legs. 


*These characters do not apply to the young of insects with a 
complete metamorphosis, which are not insect-like in appearance, often 
lack legs or have apparently more than 6 legs (counting the false legs 
of caterpillars). The young of spiders, scorpions, centipedes and 
millipedes closely resemble their parents. 


ee i 


CENTIPEDES 23 


8 (a) Centipedes. (Class Chilopoda). 


If you will pull the bark off of some old logs or look 
_ beneath them or beneath some stones, you will frequently: 


see a slender wormlike creature, with very many pairs 


of legs, which will go scurrying away with so many 


motions of its legs that you wonder how it keeps them 
going all at once without getting all mixed up. Press 
a stick down on it, and if it be one of the very long 
slender kinds, you will see it go through a series of 


_ Sinuous motions that would win a professional con- 


tortionist fame. The creature is a centipede or hundred- 
legger, unless it has two pairs of legs on each ringlike 
segment of the body in which case it is a millipede, or 
thousand-legger and not the fellow we are after. The 
millipedes do not move fast, like the centipedes, and 
just curl up when disturbed. 

Centipedes live on insects, and some kinds especially 
on earthworms, chasing down an earthworm hole like a 
ferret in a rabbit hole. They stay hidden for the most 
part, in cracks and crannies and don’t come out imto 
the light. If one keeps them in captivity and watches 
the egg-laying he may see a curious thing. For some 
male centipedes are very ill-mannered, and when they 
see that their wife has laid an egg, they rush up and 
devour it, unless she can succeed first in rolling it 
around in the earth and thus making it unpalatable. 
Really Mr. Centipede, that’s carrying things a bit too 
far! 

Just beneath the mouths of centipedes are great poi- 
sonous claws, which in the larger southern ce are 


capable of inflicting a painful sting. 


The house-centipede is very common about basements, 
bathrooms and pantries in the south, but is rather rarely 
seen in the more northern states. Its very long legs, 
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which tangle up like a skein of silk when the insect Is 
killed, give it a very curious appearance. It feeds on 
roaches and other insects. It can give a painful sting, 
but does so only rarely. . 
Centipedes live in all parts of North America. 


— 


Pig. 20—A house-centipede 


3 (b) Scorpions. (Order Seorpionida; class Arachnida). 


Scorpions live only in the southern parts of the United 
States. They hide by day under stones, boards, logs, 
or the loose bark of decayed logs, or in crescent-shaped 
holes in the ground. At night they come out in search 
of food, which consists of spiders and large insects. 
They grasp their victims with their formidable pincers 
and ‘sting them to death with the poison-sting on the 
end of their long tail. 
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A scout living where scorpions are common can have 

a very interesting time by making a large out-of-door 
cage for them, with plenty of broken pieces of crockery 
or drainage tiles for them to hide under. In the spring 
of the year they go a-courting in a very funny way. 
Fabre, who studied the habits 
of a European scorpion found 
that on spring evenings there 
was great excitement among 
them. They all came out to 
stroll around. Now and then 
a male scorpion would rush 
up to a female and they would 
raise up as though for a sort 
of wrestling match, and then 
Fig. 21—Wrestling scorpions he would seize her by the 
claws and back away with 

her, and continue to lead her around, perhaps for hours, 


always walking backwards. At last the pair would go 


off into seclusion in some hole or crevice, the male drag- 
ging his willing spouse into the cranny that he selected. 
There they may remain motionless, holding hands, for 
24 hours or more. But the female is at best an ill- 
mannered hussey, for after the male has provided for 


_ the continuation of his kind, she turns around and eats 


him up, piece by piece. That is certainly a horrible 
nuptial ceremony and one cannot help wondering if the 
male knows what is coming to him all the time he is 
dragging his betrothed around by her wrists, and 
whether it is the visions of a future feast that make her 
so ironically docile in following his lead. But in reality, 


| they are doubtless only following an irresistable impulse 


which we call instinct, and neither knows anything be- 
yond the moment at which it is acting. 
The young are born in July, or in some places it may 
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be later. The eggs are kept in the body of the mother 
until ready to hatch, which they do immediately after 
being laid, so soon that many observers have thought 
that they are born alive. Close observation, however, 
will show the mother tearing off and pulling away the 
egg-shell with her jaws, helping to free the helpless 
babies. These are milky white, like their mother in 
shape, and at once clamber up on her back, where they 
continue to live until old enough to care for themselves. 


F 
Pi 


Despite all of the care bestowed upon her babies, the - 


mother scorpion never thinks of giving them anything 
to eat. For days they go hungry upon her back, even 
bursting their skins once, and growing very much in 
size, without ever having taken a mouthful of food. The 
mother eats, but offers the babies nothing until finally 
they get so hungry they can’t stand it any longer, and 
they scamper away to find their own food, and there- 
after establish their own tiny houses beneath some rock, 
or in some hole in the ground. 

If you are interested in scorpions, by all means read 
the fascinating story of them which Fabre has written. 
(Life and love of the insect, by J. Henri Fabre. 
Chapters XVIT and XVIIT. See Bibilography, page 171, 
item 27). 


3 (c) Orb-weaver spiders. (Family Argiopidae; order 
Araneida ; class Arachnida). 

If you live in the south you are familiar with the very 
large spider webs, two or three feet in diameter, of 
yellow silk, supported by very strong strands, which are 
exceedingly disagreeable to run into in the woods. On 
these you have seen sitting the huge spiders which make 
them, very pretty creatures, one must admit; the head- 
thorax silvery in appearance due to a close-set covering 
of silver hairs; the great elongate olive abdomen 
splotched and spotted and striped with yellow and white. 
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But the most noticeable things about them are the 
brushes that they wear around their legs, which very 
much remind one of the brushes that chemists use with 
which to clean out their test-tubes. They are silk- 
spiders, Nephila clavipes, and while they occur only in 
the southeast they are only one of the very numerous 
kinds of orb-weavers, some of which are common in 
every community. 

As no spiders other than orb-weavers build orb-webs,* 


the orb-weavers may best be recognized by finding them 


on their webs. These consist of a series of radiating 
strands, all in one place, supporting a spiral line which 
winds around and around, forming meshes. Sometimes 
the thread is looped back and forth on the radia instead 
of forming a:spiral. The tortoise-shell spiders, garden- 
spiders and other brightly colored spiders, speckled and 
splotched with yellow and orange and silver and with 
very large fat egg-like abdomens are orb-weavers, and 
so are the spiny-bellied spiders, which live mostly in 
the south and are conspicuous because of their funny 
shaped angular abdomens, often with several sharp 
spines. 
How a Spider Weaves an Orb-web. 


When you have seen a spider’s web stretching across 
a brook, did it ever occur to you to wonder how a wing- 
less creature like a spider ever got it across? The first 
step in web-building is to make the ‘‘bridge,”’ 
connecting two distant objects between which the web 
will be spun. To do this the spider lifts its abdomen 
and spins a thread which it lets float loose into the air 
until it touches and sticks to some distant object, then 
it hauls in on it until it is taut, and makes it fast. 
This line is strengthened by crawling across several 


* Except Uloborus, of “which there are only two or three kinds. 
recognizable from trite orb-weavers by their large and long front legs. 
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times and fastening additional double cables of a kind 
known as ‘‘draglines.”’ 

The next thing is to construct the outer framework 
of the web. ‘‘In doing this it fastens a thread to one 
point, and then works along to some other point, spin- 
ning a dragline as it goes, and holding it clear of the 
object on which it is walking by means of one of its 
hind legs. When the second point is reached, the thread 
is pulled tight and fastened by means of an attachment 
disk.’? Several such lines, known as foundation-lines, 
will be spun, and perhaps another bridge, leaving an 
irregular open area in the center in which the web 
proper is to be spun. 

Now the spider is ready to build the orb itself, and 
the first thing is spin a line which will cross the center. 
It does this in the way above indicated, going around 
some of the foundation-lines and using its hind feet like 
hands to hold the web free from contact with any of 
them, and drawing it taut. Then it yeturns to the 
center, and spins one radiating line after another, by 
an exactly similar process, each extending from the 
center to the framework. Each time it returns to the 
center it works a bit on the hub, building there a close 
irregular net-work of dry silk, to serve perhaps, as its 
own resting place. 

When the radii are all in, it spins a spiral line around 
them, the turns of which are as far apart as the spider 
ean reach. This is the spiral guy-line and its only pur- 
pose is to hold the radii, which it crosses at right angles, 
in position while the web is being spun. After the web 
is completed the spider goes over it and cuts out this 
spiral guy-line again, section by section. 

Now Mrs. Spider is ready to construct the business- 
part of her web. She starts at the bottom and spins 
across the radii a special kind of line that she has not 
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used before. It is constructed of silk that is elastic like 
a rubber band, and that remains sticky and so will be 
useful for catching and holding flies and other insects 
until she can rush out and take care of them. She loops 
this back and forward several times at the bottom, and 
then begins going around the entire web, crossing all the 
radii in turn, spiral fashion, the turns becoming smaller 
and smaller until, before reaching the center she stops. 
This is the viscid spiral. In spinning it she attaches 
it to a radius, then goes to the next, but before attaching 
it takes hold of it with a claw or spine of the hind leg 
and pulls out more line from the spinnerets, so that 
after she fastens it, it will hang rather loose, and that 
any fly getting into it, will not break it, but instead 
it will stretch like a rubber band, and the fly will be 
likely to become caught in the adjoining spirals. 

The web is now practically complete. The area be- 
tween the viscid spirals and the hub is the ‘‘free-zone.”’ 
left to give the spider means to cross readily from one 
side of the web to another. In moving about over the 
web the spider goes on the radii, avoiding contact as 
far as it can with the viscid spiral, which would be 
destroyed if touched. . 

Many spiders lie and wait for their prey on the hub; 
others make a hiding place near the side of the web, 
as for example in a curled leaf, connecting it by a cable 
with the hub. While waiting in this hiding place they 
hold out the cable with one of their feet, and can thus 
feel any vibration of the web, and rush down to secure 
their victims. It is just like a scout sitting on the bank, 
holding a fish-line and waiting to feel a nibble. 

Much more of interest about the webs, silk, and 
habi . of spiders will be found in Chapter IV of Pro- 
fessor Comstock’s ‘‘Spider book’’ (See the Bibliography, 
item 24, page 171). 
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4 (a) Scale-insects. (Family Coccidae; order Homop- 
tera). 

The city scout may need an introduction to these 
uninsect-like creatures, but his brother scout of the 
country could give him that introduction better than 
any text-book. For the latter knows the ‘‘scale’’ as a 
serious menace to his father’s fruit crop, against which 
‘he must spend time and dollars in continual warfare. 
The most certain place to make their acquaintance is on 
neglected fruit trees, especially apple or pear, but there 
are many different kinds of scale-insects, living on many 
different plants. 

The oyster-shell scale (Lepidosaphes ulmt) is one of 
the commonest and easiest to see, looking like an in- 
crustation of tiny oyster-shells on the bark of apple, 
pear, lilac and other plants. With the point of a knife 

Hidden lift these scales and you will see beneath each one of 
them the real insect, for the scale is only a covering. 
You may not recognize it as an insect, either, for there 
is nothing insect-like about its appearance. 

When the baby scale is born it is quite like a normal » 
insect, and crawls around for a few hours until it finds 
a spot that suits it on a stem or leaf. Then it inserts its 

a: long headlike beak into the bark or leaf, and begins one 
the life? ong eternal suck of plant juice. For now that it has 
made connection with the ‘‘water-main’’ in the stem 

or leaf, its beak serves as a supply pipe and is never 

again disconnected, nor the faucet closed. This ‘‘pipe’’ 
connection keeps it permanently attached to the spot 

it has chosen, and as it has no more use for legs it soon 

looses them, and also looses its antennae, its eyes. and 

No head itS head. thorax and abdomen all become united into a 
nor eyes nor mere shapeless sac, which if it be a female never grows 
el Wings: or moves away.. While this degeneration is going 
on it has been secreting a film of wax which covers its 

back, and which together with the two skins.that it casts 
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on the two occasions when it molts, form the “scale”? that 
covers and protects it. The eggs are laid beneath this 
scale in August or September in the north and do not 
hatch uutil the next spring. South of about New Jersey 
there are, however, two generations each summer. 


_ The young male insects are more inclined to settle on 


a leaf than on the stem of the tree. They begin the 


process of scale building in a way similar to that of the 


- females, but include only one of their cast skins in it. 


Thereafter their lives are quite different, for they develop 
into a resting stage (pupa) and emerge as very tiny 
powdery white winged insects. They have only two 
wings, and a sharp pointed tail. The scout is not likely 
to find these delicate adult male scale insects in nature, 
but he can easily get them by putting away in a box 
branches and leaves well covered with young male scales, 
which are smaller and somewhat different in shape from 
those of the females. In this way not only will winged 
males be bred, but the young will hatch from the eggs, 
and crawl all over the sides of the box, like lice. The 
scout should examine them with a magnifying glass and 
see how much more insect-like they appear than do 
their mothers. 

The San Jose scale, pronounced san _ hoe-zay, 
(Aspidiotus perniciosus) on fruit-trees; the scurfy scale, 
(Chionaspis furfurus) on apple, pear, currants, and 
other plants; the pine-scale, (Chionaspis pinifolia) on 


pine needles, white in color and quite pretty; the rose- 


scale, (Aulacaspis rosae), which makes rose and berry 
stems look as though plastered with whitewash; ihe 
purple scale, (Lepidosaphes beckiw) and the red scale, 


 (Chrysomphalus aurantti) both on orange, are other 
- common kinds of scales, with habits essentially the same 


as those described for the oyster-shell scale, although 
the details differ. They all are of the sort called 
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armored scales, because of the fact that they form the 
scale-covering for their bodies out of wax aud their cast 
skins. 

Besides the armored scales there are other svale insects 
called naked scales because they do not build any pro- 
teciion over their bodies, and some of them wander 
abott freely over the plant, keeping their Jegs and 
antennae all their lives. The mealy bugs (Pseudococcus) 


a 


Fig.' 22—Black-scales on an olive-branch 


so often found on hot-house plants; the black seale of 
the orange, and olive (Satssettia oleae) the terrapin- 
scale (Eulecanium) on fruit and many shade trees, coy- 
ing their stems with black pustules; and the cottony 
maple-scale (Pulvinaria vitis) which looks like tufts of 
cotton growing out of a brown scale on the under side 
of maple leaves, are all common-examples of the naked 
scales. aly : 
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4 (b) Plant-lice. (Family Aphididae; order Homop- 
tera). 


Often beneath the leaves or along the stems of all 
sorts of plants one finds close-packed hordes of very 
small soft-bodied creatures, mostly wingless, or some of 
the bigger ones may have rather large colorless wings, 
and all tapping with their beaks the flowing sap of the 
plant. ‘‘Little animated drops of sap on legs,’’ Mrs. 
Comstock says of them. They are plant-lice or aphids. 
See how they stand, all heads to the front, so closely 
‘packed perhaps that there is no more standing-room, 
and yet they could have all the plant to feed upon. All 
day long they suck the sap, and if now and then one 
tires of its position it may pull out its long hoselike 
beak, fold it back between its legs, and waddle slowly 
away, serambling awkwardly over its feebly protesting 
mates. Watch them a bit, with a lens; awkward looking 
“little ninnies,’’ with great eyes and a wondering ex- 
pression.. Tease them with a straw, and their response 
is to feebly wave a protesting leg, or if too much 
harrassed they may slowly turn around, pivoting on 
their inserted beaks. 

Part of the sap is again excreted in the form of honey- 
dew, and this is eagerly sought after by ants which prize 
it as highly as a toper does his bottle of rum. Therefore 
you are likely to find ants in solicitous attendance on 
the aphids which are sometimes styled their ‘‘cows.’’ 
One kind of ant even builds sheds around the branches 
over their aphids to protect them. Such soft, helpless, 
and aimost stationary little dubs as these aphids are 
easy meat for predacious enemies, amongst the worst of 
which are the aphis-lions, and lady-beetles. The ants, 
however, are good and ready to fight in their protecticn, 
as you will likely notice. The aphids themselves have 
one method of defense. Near their tails they have on 
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each side a tube sticking out . From this they secrete a 
kind of wax. When Mr. Aphislion comes slipping 
Smear him, around, they try to jab these tubes into his eyes an qd 
_ 4phy’ smear them with wax. Then before he can get them 
cleaned off and see what has happened, aphis has pulled 
up his beak and waddled away. Mrs. Comstock says — 
Ta that it is like fighting a man by throwing a bueketful — : 
of paste over his head. 9a : 
Out in California, a packer who outfitted the author — 
for a trip into the Sierras, once told him that he often — 
a . greatly frightened easterners by telling them that they | 
_ Woolly aphis must beware of a dreadful animal, the woolly aphis, 
t i - which lived in certain valleys in the mountains. The - 
ae animal is dreadful enough, all right (to the trees) but | 
at; | he never mentioned that it is only an eighth of an inch — 
pe reke: ar long instead of being like a bear or lion of some sort or ~ 
RAS * ' other. Even the tenderfoot scout doubtless knows the — 
really woolly aphis by sight if not by name. They form 
masses that look like tufts of cotton all over the stems — 
of alder, and on the trunks and leaves of apple, and on’ 
elm. They are plant-lice, and the ‘‘cotton’’ is made of | 
threads of wax which they secrete. ee 
Effici No waste effort or false starts in the aphid life-cycle. 
ictency 
experts It’s all figured ont and ready, what to do if food runs) 
short, if the plant dries up, if cold weather comes, if _ 
. spring comes again and what not. The story of the . 
green peach-aphis will do to ‘illustrate. 


ae 


The Green Peach-aphis, Called also Spinach-aphts 
(Myzus persicae or Rhopalosiphum persicae) 


A shiny black egg on a peach-tree (or plum or cherry) _ 

hatches in the spring and out steps a baby aphid. She — 

Stem-mother @rOWS up (they are all females) by the time the blossoms — 
open into a pink wingless individual which is known as — 

the stem-mother; her offspring are destined, by the end — 

es 
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_ of summer, to wholly populate many 
plants; without mating with any male 
she gives birth to living young, not 
pink, but yellowish green in color, 
with three dull darker lines on the 
abdomen ; they also are wingless when 
grown and all females; they feed on 
the under sides of the young peach 
: leaves and cause them to curl; still 
Fig. 23—Mother z ‘ i 

. Aphis without mating, these also give birth 

to living young; they also are all 
females, and as they grow up many of them develop 
wings: they are now green and black. 

By this time the whole colony has all the peach juice 
it wants, and they are hungry for vegetables. Women 
always do want a 
change of diet, any- 
way. Potato, tomato, 
spinach, eggplant, 
cabbage, turnip, rad- 
ish, cauliflower, cu- 
cumber, mustard, 
beets, rutabagas, pep- 
per, horse-radish, cel- 
ery, rhubarb, okra, 
lettuce, it makes no 
difference what, but 
they must have it and so off they sail on their new wings 
to the garden (the first wings in three generations) and 
each lands upon a young vegetable-plant. Then once 
more, without mating, they give birth to living female 
young, the fourth generation of amazons. These do not 
develop wings, and are green in color, like the second 
generation (their grandmothers) but without the dark 
stripes that grandma had on her abdomen. 


J 
Fig. 24—A4 winged female aphis 
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Now follows generation upon generation of wingless 
females, with never a male, all born alive, none develop- 
ing wings; they would completely cover the vegetable- 
plants upon which they live if not held in check. Now 
and then a plant becomes too crowded; then winged in- 
dividuals are developed which migrate to other vegetable 
plants. In the fall of the year the vegetable-crops begin 
to reach their limit of usefulness to Mrs. Aphid and she 
either gets hungry for peach again, as were her long 
distant ancestors, or she concludes it time for a change, 
and a generation appearing which develop wings for 
this particular purpose, they fly back to the peach trees, 
settle along the veins of the leaves, and give birth to 
young of both sexes, which grow up into pink wingless 
females (like their long distant stem-mothers) and 
winged males. 

Cold weather is now approaching and one can faney 
Jack Frost saying ‘‘Now I’ve foxed you, how are you 
going to get through the winter, you amazon people?’’ 
But Mrs. Aphid thumbs her nose at Jack, takes unto 
herself a husband (who has flown hence from some other 
tree, bringing into the colony new life and_ blood) 
and turns the whole future aphid colony into a black 
shiny winter-egg which she places in crevices of the 
buds, proof against the winter’s cold, ready to hatch 
out a new stem-mother in the spring. 

In California, where there is no cold, they may just 
go on living for years, without any males being born 
at all. 


9 (a) The nest of some solitary bee or wasp, mud- 
dauber excluded; (Order Hymenoptera). 


The nests of the solitary bees and wasps may be found 
most readily in any one of four kinds of places, each of 
which will be discussed separately. 
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a. In the stems of raspberry vines or other pith- 
- containing plants. 

b. in beams and posts. 

¢. In gravel or clay banks. 

In open sandy places. 


jon 


Nests in Stems 

At any time of the year if you search brambles or 
dead stems of sumac or elder you will find when you 
split them open that some of them contain bees or wasps, 
for such places*are much in favor by many kinds of 
bees and wasps for building their nests. The nests of 
the wasps may be told from those of the bees by the 
fact that the partitious between the cells in the nests 
of bees are made of chewed up pith or sawdust, and the 
nests of the wasps are stored with paralyzed insects 
while those of the bees are stored with bee-bread* as 
food for the young. 

One of the kinds of bees very commonly found in 
almost any part of the United States nesting in such 


3 places is the little carpenter-bee (Ceratina) a small, 


dull-blue or greenish bee. Mrs. Comstock in the Hand- 
book of Nature Study has written in such an interesting 
way of the habits of these bees that we shall quote her: 

“‘TIn May the mother bee selects some broken twig of 
sumac, elder or raspberry, which gives her access to the 
pith; this she at once begins to dig out, mouthful by 
mouthful, until she has made a smooth tunnel several 
inches long: she then gathers pollen and packs bee- 
bread in the bottom of the cell to the depth of a quarter- 
inch, and then lays upon it, a tiny white egg. She then 
brings back some of the chips of pith and glues them 
together, making a partition about one-tenth of an inch 
thick, which she fastens firmly to the sides of the tunnel ; 


this is the roof for the first cell and the floor of the next 


one; she then gathers more pollen, lays another egg, and 


. builds another partition. 


*A mixture of pollen and honey. 
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“Thus she fills the tunnel, almost to the opening, with 
cells, sometimes as many as fourteen; but she always 
leaves a space for a vestibule near the door, and in this 
she makes her home while her family below her are 
growing up. 

‘‘The egg in the lowest cell of course hatches first; a 
little bee grub issues from it and eats the bee-bread in- 
dustriously and grows by shedding his skin when it 
becomes too tight; then he changes to a pupa and later 
to a bee resembling his mother. But, though fully 
grown, he cannot get out into the sunshine, for all his 
younger brothers and sisters are blocking the tunnel 
ahead of him; so he simply tears down the partition 
above him and kicks the little pieces of it behind him, 
and bides his time until the next youngest brother tears 
down the partition above his head and pushes its frag- 
ments behind him into the very face of the elder which, 
in turn, performs a similar act; and thus, while he is 
waiting, he is kept more or less busy pushing behind him 
the broken bits of all the partitions above him. Finally, 
the youngest gets his growth, and there they are all 
in the tunnel, the broken partitions behind the hindmost 
at the bottom of the nest, and the young bees packed 
closely together in a row with heads toward the door. 
When we find the nest at this period, we know the 
mother because her head is toward her young ones and 
her back to the door. <A little later, on some bright 
morning, they all come out into the sunshine and flit 
about on gauzy, rainbow wings, a very happy family, 
out of prison. 

‘‘But if the brood is a late one, the home must be 
cleaned out and used as a winter nest, and still the 
loyal little mother bee stays true to her post; she is the 
last one to enter the nest; and not until they are all 
housed within, does she enter. It is easy to distinguish 
her for her poor wings are torn and frayed with her 
long labor of building the nest, until they scarcely serve 
to carry her afield ; but despite this she remains on guard 
over her brood, for which she has worn out her own life.’’ 

The wasps that live in these twigs have a somewhat 


similar story, except that they often use the abandoned 
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tunnels of the carpenter-bees instead of making their 
own new ones, and it is probable that the mother wasp 
does not remain to watch over her brood. 


Fig. 26—WNest of 
the carpenter- 
wasp 


Nests in Beams and Posts 
In the southern part of the United 
States there are two large insects that 
may be found throughout the summer 
building nests in logs or in posts around 
buildings, and which have won for them- 
selves by this habit the name of carpen- 
ter-bee (Xylocopa) and carpenter-wasp 
(Monobia quadridens). The carpenter- 
bee (Xylocopa) looks at first sight like 
a bumblebee and is often mistaken for 
one, but if we look at the hind leg of 
the female we will see that it is covered 
with a dense brush of hairs which collect 
and carry pollen and that it has no 
smooth shining pollen-basket, such as 
characterizes the legs of bumblebees. 
Furthermore, bumblebees make a 
honey-comb and have many workers in 
one nest, as do honey bees, while the 
mother carpenter-bee makes her nest all 
by herself without the assistance of any 
workers. To distinguish the sexes of 
Xylocopa, and to distinguish our two 
eastern species from each other, see 
Appendix A, paragraph 3:B (a), page 
176. 


Nests in Gravel or Clay Banks 


There are many kinds of bees and wasps that like to 
make their nests in such places, but the most abundant 
of these and the kind which one may be quite sure of 
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finding on a hot summer day in almost any part of this 
country are the nests of sweat-bees (Halictus). These 
bees will be seen flying about such a bank and every now 
and then alighting and entering their tiny nests, which 
inay measure not more than one-sixteenth of an inch in 
diameter, or just large enough to let the bee enter, the 
size depending upon the size of the particular kind of 
sweat-bee. If you will look closely at the bank, you 
will see it studded with many of these little nests and 
you will see that in many of the nests there is a bee 
standing in the passage with her head at the entrance. 
These are the guard bees. They stand on guard at the 
entrance of the nests and only allow individuals belong- 
ing in that nest to enter, fighting off any other creature 
which comes along and desires admittance. Just within 
the entrance the passageway of the nest is widened so 
that two or more bees may pass, and when a bee returns 
to enter the nest she is recognized by the guard bee, which 
then steps back into the wider part of the passageway 
and allows her to pass. Within the nest there is a com- 
mon hallway which belongs to all of the bees using that 
particular nest, from which on each side there open out 
branch passages into individual rooms, and each of these 
rooms is the property of one single bee, and in them she 
raises her own brood. The nests of these bees: may be 
compared to a city apartment house with its porter, its 
common hallway, and its individual apartments. 


Nests in Open Sandy Places 

Especially in the southern and western parts of our 
country, or for that matter almost anywhere except in 
the extreme North, open sandy patches of ground are 
the favored nesting places of many kinds of digging bees 
and wasps. The sand along the seashore back from the 
reach of the tides is tenanted by many colonies of sand- 
wasps, and by waiting quietly and watching carefully 
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on a hot sunny day in an open sandy spot almost any- 
where. one may be sure of seeing different kinds of 


_ Wasps arrive and alight ou the sand. After a few sec- 


onds they kick away the sand grains and enter little holes 
in the sand or earth. It is not so easy to dig down into 
these holes, without losing track of them before reach- 
ing the brood chamber, but if one can succeed in doing 
so he will find the young wasps, little, maggot-like crea- 
tures. and a supply of fresh or stung and paralyzed 
insects placed there by the mother for their food. If 
the nest is one of a bee, instead of insect food there will 
be bee-bread, which is a mixture of honey and pollen. 

The solitary wasps use their sting, not for offense, nor 
to any great extent for defense, but to parslyze some 
insect which they intend to store in thei nest as food 
for their young. This is accomplished by stinging the 
victim in a nerve center. The victim goes into a trance 
which lasts many days, so it can be safely left in the 
nest until the young wasp-grub is ready to eat it, with- 
out danger of its not being fresh. 


5 (b) Bumblebees and their nest. (Bombus; family 
Bombidae; order Hymenoptera). 


The tale of a bumblebee can be no better told than in 
the words of Mr. Sladen, an Englishman, who devoted 
his life to their intimate study. 

‘‘The story of the life of the bumblebee is reer that 
of the queen. From start to finish she is the central and 
dominating personage upon whose genius and energy 
the existence of the race depends. For she alone sur- 
vives the winter, and, unaided, founds the colony in 
which she takes the position of its most important mem- 
ber. The queen is raised in company with many others 
in July or August, the rearing of the queens being the 
final effort of the parent colony. The voung queens are 
shy and show themselves very little. The males course 
up and down hedgerows, or hover over the surface of 
fields and around trees, in the hope of finding their 
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mates. Each species has its particular kind of hunting- 
ground. Immediately after fertilization the queen seeks 
a bed in which to take her long winter sleep. The queens 
of some of the species hibernate under the ground, others 
creep into moss, thatch, or heaps of rubbish. The 
underground-hibernating species almost invariably 
choose the upper part of a bank or slope facing north or 
northwest, though generally near trees. 


‘Tn such banks I have sometimes found great numbers 
of queens, .. . and it is easy to discover them, because 
in burrowing into the ground each queen throws up a 
little heap of fine earth, which remains to mark the spot 
until the rains of autumn wash it away. The burrows 
are only one to three inches long, and if the bank is 
steep they run almost horizontally. They are filled with 
the loose earth that the queen has excavated. The queen 
occupies a spherical cavity having a diameter of about 
144 inches. 

‘Tt is evidently damp and not cold that the queens 
try to avoid. Indeed, the northern aspect shows that 
they prefer a cold situation, and the reason is easily 
guessed. The sun never shines on northern banks with 
sufficient strength to warm the ground, so that the 
queens do not run the risk of being awakened on a sunny 
day too early in spring, for the queen bumblebee is very 
susceptible to a rise in temperature in the spring, 
although heat in autumn, even should it amount to 
80°F., will not rouse her when once she has become 
torpid. The queen easily takes fright while she is ex- 
cavating her burrow, and I find that many burrows are 
begun and not finished. 


“Phe queen always fills her honey-sac with honey be- 
fore she retires to her winter hole. This store of liquid 
food is no doubt essential for the preservation of life, 
and is especially needed, one would think, during Sep- 
tember, when the ground is often very dry and warm. 

‘‘During the first few weeks the queen sleeps lightly, 
and if disturbed, for instance by a visit from an earwig, 
she wakes up, creeps out of her burrow and flies away ; 
but when the weather grows cold she folds her legs and 
bends as in death, sinking into deep torpor, from which 
she is not easily aroused. The period of torpor lasts 
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about nine months. On sunny days in March the queens 
of hardy species may be seen busily rifling the peach- 
blossom, willow catkins, and purple dead-nettle, but in 
the afternoon as‘the sun descends and the air grows 
chilly they creep into hiding-places, where they relapse 
into semi-torpor, remaining in this condition until a 
favorable day again “rouses them into activity. 

‘“‘The weather improving, the periods of animation 
become more frequent and last longer. Now each queen 
sets to work to search for a nest in which to establish 
her colony. The nest is usually one that has been made 
and afterwards vacated by a field-mouse, vole, or other 
small mammal, and consists of fine soft fragments of 
grass or moss, or it may be leaves, woven into a ball 
with a small cavity in the middle. Most of the species 
choose a nest that is under the ground, access to which 
is obtained by a tunnel varying in length from a few 
inches to a yard or more, but generally about two feet. 
The remaining species dwell in nests on the surface of 
the ground hidden in thick grass or under ivy. In 
places where there is much moss or soft dead grass the 
queen may sometimes construct the entire nest herself. 
It often happens that the mouths of the holes leading to 
the underground nests are overgrown with grass or ivy 
and half closed with debris, consequently they are not 
easily discovered, and the queens of the underground- 
nesting species may be seen throughout the spring 
hovering over the ground in woods and meadows making 
a diligent search for them; now and then the queen 
alights in a promising-looking spot and makes a closer 
examination of the ground on foot. 


‘‘Having found a suitable nest, the queen becomes 
rather excited and visits it frequently. Her first flight 
from. her new home is a momentous one, for from it she 
has to learn how to find her way back again to it. Hav- 
ing accustomed herself to the appearance of the en- 
trance by crawling around it, she ventures to take wing 
and poises herself for a moment facing the entrance. 
Then she rises slowly, and, taking careful notice of all 
the surroundings, describes a series of circles, each one 
larger and. swifter than the last. So doing she dis- 
appears, but soon she returns and without mueh diffi- 
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culty discovers the entrance. Similar but less elaborate 
evolutions are made at the second and third departures 
from the nest, and soon her lesson has been learned so 
well that her coming and going are straight and swift. 

‘‘She now spends a good deal of time in the nest, the 
heat of her body gradually making its interior perfectly 
dry. If the nest has been long unoecupied and is in bad 
repair, she busily sets to work to reconstruct it by 
gathering all the finest and softest material she can find 
into a heap, seizing and pulling the bits of material with 
her jaws and passing them under her body backwards 
with her middle and hind pairs of legs; then she creeps 
into the middle of the heap and makes there a very 
snug and warm cavity, measuring about an inch from 
side to side, but only about five-eighths of an inch from 
top to bottom, with an entrance at the side just large 
enough for her to pass in and out. 

‘‘In the center of the floor of this cavity she forms 
a little lump of pollen-paste, consisting of pellets made 
of pollen that she has collected on the shanks (tibiae) 
of her hind legs and moistened with honey. These she 
moulds with her jaws into a compact mass, fastening 
it to the floor. Upon the top of this lump of pollen she 
builds with her jaws a circular wall of wax, and in the 
little cell so formed she lays her first batch of eggs, 
sealing it over with wax by closing in the top of the 
wall with her jaws as soon as the eggs have been laid. 
The whole structure is about the size of a pea. 


‘‘The queen now sits on her eggs day and night to 
keep them warm, only leaving them to collect food when 
necessary. In order to maintain animation and heat 
through the night and in bad weather when food cannot 
be obtained, it is necessary for her to lay in a store of 
honey. She therefore sets to work to construct a large 
waxen pot to hold the honey. This pot is built in the 

entrance passage of the nest, just before it opens into 
the cavity containing the lump of pollen and eggs, and 
is consequently detached from it. 

The completed honey-pot is large and approximately 
globular, and is capable of holding nearly a thimbleful 
of honey Seacpae he It is exceedingly delicate and fragile, 


the wall being thin as well as soft; but being left undis- 
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turbed, it remains water-tight for about a month, which 
is as long as it is needed. 

‘“The queen re-shapes the mouth of the honey-pot daily 
according to her requirements. Thus, at night, when 
the honey-pot is full of honey, the mouth is attenuated 
and small—only about a quarter of an inch across, but 
in the morning after it has been emptied the orifice is 
larger, the height of the pot being reduced. 

“‘The eggs hatch four days after they are laid. The 
larvae are maggot-like, being hairless and legless, and 
as they begin to grow they assume a curled shape, which 
is maintained until they are about to pupate. The larvae, 
however, like the eggs, cannot be seen, for the queen 
keeps them covered with wax, in which they are com- 
pletely enclosed as in a bag or skin. 

““The larvae devour the pollen which forms their ped 
and also fresh pollen which is added and plastered on to 
the lump by the queen. The queen also feeds them with 
a liquid mixture of honey and pollen, which she pre- 
pares by swallowing some honey and then returning it 
to her mouth to be mixed with pollen, which she nibbles 
from the lump and chews in her mandibles, the mixture 
being swallowed and churned in the honey-sac. To feed 
the larvae the queen makes a small hole with her 
mandibles in the skin of wax that covers them, and in- 
jects through her mouth a little of the mixture amongst 
the larvae, which devour it greedily. Her abdomen con- 
tracts suddenly as she injects the food, and as soon as 
she has given it she rapidly closes up the hole with her 
mandibles. While the larvae remain small they are fed 
collectively, but when they grow large each one receives 
a separate injection. 

‘As the larvae grow the queen adds wax to their 
covering, so that they remain hidden. When they are 
about five days old the lump containing them, which has 
hitherto been expanding slowly, begins to enlarge 

rapidly, and swellings, indicating the position of each 
larva, begin to appear in it. Two days later, that is, 
on the eleventh day after the eggs were laid, the larvae 
are full-grown, and each one then spins around itself an 
oval cocoon, which is thin as paper, but very tough. 
The queen now clears away the most of the brown wax 
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covering, revealing the cocoons, which are pale yellow. 
‘“These first cocoons number from seven to sixteen, 
~ according to the species and: the prolificness of the queen. 

They are not piled one on another, but stand upright 

side by side, and they adhere to one another closely, so - 

that they seem welded into a compact mass. They do 
not, however, form a flat-topped cluster, but the cocoons 
at the sides are higher than those in the middle, so that 
P a groove is formed; this groove is curved downwards 
at its ends, and in it the queen sits, pressing her body 
close to the cocoons, and stretching her abdomen to 
almost double its usual length so that it will cover as 
many cocoons as possible; at the same time her out- 
Brooding over stretched legs clasp the raised cocoons at the sides. In 
her babies this attitude she now spends most of her time, sometimes 
remaining for half an hour or more almost motionless 
save for the rhythmic expansion and contraction of her 
enormously distended abdomen, for nothing is now 
needed but continual warmth to bring out her first 

brood of workers. 

‘‘After a period of rest the larvae change to pupae, 
heads uppermost. About the twenty-second or twenty- 

third -day after the eggs are laid the perfect worker bees 
Coming out are formed, and, biting a hole through the tops of their 
mio society ‘coeoons, they creep out; those in the cocoons in the mid- 
dle of the groove, which have been kept warmest, emerg- 
ing a day or two earlier than those at the sides. In the 
work of biting open her cell the emerging bee is generally 
assisted by the queen or workers, and she makes several 
attempts to get out before the orifice is large enough to 

permit her thorax to pass through. 

‘““The coat of the freshly emerged bee is matted and 
stuck down with moisture, and is of a uniformly dull 
silvery-grey color. Her legs are weak and unsteady, and 

Have a almost the first thing she does is to totter to the honey- 
drink? pot, where she slowly unfolds her proboscis and takes 

i a sip of the life-supporting drink. Then, refreshed and 
Feel better strengthened, she returns to the brood and nestles under 
i now the warm body of her parent. About forty-eight hours 
only are needed for her to acquire the handsome, well- 
groomed appearance and the bright rich colors of her 

mother, whom, indeed, she now resembles in eyery way 
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except in her diminutive size. 

Four or five weeks of labor have told heavily upon 
the queen; the tips of her wings have become torn and 
tattered, and when she goes out to gather food she works 
less energetically than formerly, often stopping to 
rest on the leaf of a tree or on a blade of grass. As 
soon as she finds that her children are able to collect 
sufficient honey and pollen for the maintenance of the 
little family, she relinquishes this labor, and henceforth 
devotes herself entirely to indoor duties, laying eggs in 
increasing numbers and assisting the workers to incu- 
bate and feed the brocd. Sometimes, however, the 
workers of the first batch are not sufficiently large or 
numerous to support the colony. In this case the queen 
continues going out to work until more workers appear. 

‘“The workers do not continue to use the queen’s 
honey-pot, but, leaving it to grow mouldy and decay, 
they store the honey they gather in the cocoons they 
have vacated, adding wax to the rims of these to in- 
crease their capacity. 

‘The pollen, which is really a stiff paste of pollen 
and honey, is never put into the same cells as the honey. 
During the feeding of the first larvae the queen deposits 
her pollen around the cell that contains them; here it is 
soon consumed, so that no receptacle is needed or made 
for it. Later on, however, as the comb grows, the pollen 
is placed in special cells, the nature of which depends 
upon the species. 

‘‘Succeeding batches of workers emerge in due time 
and the population of the colony grows rapidly, a few 
fresh workers emerging every day; these workers are 
still larger than the earlier ones, and they are very 
capable and energetic. 

‘‘Every active moment in the worker’s life, which 
lasts about four weeks, is employed in furthering the 
prosperity of the colony. Even before her full colors 
have appeared she begins to nurse her baby sisters, 
spreading her body over them and feeding them. The 
adult worker spends the greater part of the day journey- 
ing to and from the flowers, and she seldom returns home 
without her abdomen distended with honey, and the 
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tibia of each of her hind legs bearing a large pellet 
of pollen. 

“Tt is interesting to watch the worker put away her 

Loading the load. After entering the nest she runs about, feeling 

pollen cells and smelling with her antennae, in search of cells to 

filling the receive it. Having discovered a receptacle containing 

honey-pots poOllen, she takes a step forward so as to bring her hind 

legs exactly over the mouth of it, and rubbing them 

together, she detaches the two pellets, which drop into 

the cell. Then she may turn round and, putting her head 

into the cell, may spread and plaster down the pollen 

with her mandibles, but often she leaves this to be done 

by another worker. Hastening to a cell containing honey 

she buries her head in it, and her abdomen is seen to 

contract as she regurgitates the honey. Next minute 

she is out and away to collect another load. She does 

not always drop her pellets of pollen at the first at- 

tempt, but, just as she is about to dislodge them she 

appears to be often seized with doubt as to whether they 

will fall into the cell, and, turning round, puts her head 

into the cell: having thus reascertained its exact posi- 

tion, and perhaps reassured herself of its suitability, she 

again steps forward, and this time lets fall her load. 

Queenie sees The queen, should she be near, is much interested in the 

that they arrival of the pollen, and on one occasion I saw her 

do it right nibble some of it off the worker’s leg while the latter 
was engaged for a moment with her head in the cell. 

‘“When the weather is warm the workers are partic- 
ularly industrious in the cool of the evening, bringing 

Late hours home heavy loads until dusk. At night the colony is 

and all busy even more animated than in the day-time, for the whole 
population is now at home, and each bee is occupied, 
some building, some feeding the larvae, but the great 
majority slowly creeping over the brood in all directions, 
stopping now and then for a moment or two to spread 
their bodies over some portion of it. No special atten- 
tion is paid to the queen. 

‘“After the queen has laid altogether from 200 to 400 
eggs that will develop into workers, the number depend- 
ing upon the species and the vigor of the queen, she be- 
gins to lay others that are destined to produce males 
and queens. It is almost impossible to distinguish the 
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male brood from the worker brood, but the full-grown 
queen larvae and the queen cocoons may be known by 
their larger size. The queen larvae take longer to at- 
tain their full size than either the worker or the male 
larvae. In a cluster of cocoons containing both males 
and queens the queens are on top and the males at the 
sides. On an average, taking one nest with another, it 
may be estimated that nearly twice as many males as 
queens are produced. The total number of males and 
queens reared varies from 100 to 500, according to the 
staff of workers. 

“‘Sometimes a strange scene may be witnessed at the 
laying of the male and queen eggs. The workers, hither- 
to so amiable, are suddenly seized with anger and 
jealousy, for as soon as the queen has closed the cell 
and turned away, one or two of them hurriedly com- 


mence to bite it open, their wings quivering with excite- ° 


ment. The queen, however, seems to have expected this 
behavior, and, quickly returning to the cell, throws down 
the conspirators, repairs the cell, and again departs. 
But directly her back is turned a worker again attacks 
the cell, and again the queen beats it off. And so con- 
tinues a game of attack and defence for five or six hours, 
sometimes one worker, sometimes another, being the 
offender. At last the workers leave the cell unmolested. 
That. their object is to destroy the eggs is proved by the 
fact that when sometimes a worker succeeds in reaching 
the eggs I have seen it seize one and devour it with 
much relish. 


‘“The voung males leave the nest as soon as they are 
able to fly, and do not return again for food or shelter. 
Their life, though idle, is brief, and does not last more 


than three or four weeks. The young queens may some- 
times be seen returning to the nest, occasionally with 
pollen on their legs, but they, too, soon leave it for good 
when they mate, and seek their winter quarters. 

““As the old queen ages she gradually loses her hair. 
First, the greater part of the abdomen, and then the 
central part of the thorax, become more or less bald. 
When most of the young queens have emerged the num- 
ber of workers diminishes rapidly, and is soon reduced 


Sis don’t want 
any brothers 
hanging round 


She tries to 
kill them off 


So brother 
never stays 
at home 


Horrors! the 
queen is 
growing bald! 


Come, death 
and 
quick decay 


Flome for the 
aged 


Vternal sleep 


Usurper 
bees 


50 PSITHYRUS, THE USURPER BEE 


to a few dozen of the youngest and strongest. These 
dropoff one by one. Flowers grow scarce, the workers 
become idle and listless, and the store of honey that only 
two or three weeks previously filled so many cells is 
quickly consumed. The comb grows mouldy, and the 
old queen dies. And so decay and death overtake the 
onee busy community. 

‘“Sometimes in the ease of species whose colonies end 
their existence in the height of summer, the aged queen 
spends the evening of her life very pleasantly with her 
little band of worn-out workers. They sit together on 
two or three cells on the top of the ruined edifice, and 
make no attempt to rear any more brood. The exhaust- 
ing work of bearing done, the queen’s body shrinks to its 
original size, and she becomes quite active and youthful- 
looking again. This well-earned rest lasts for about a 
yweek, and death, when at last it comes, brings with it no 
discomfort. One night, a little cooler than usual, finding 
her food supply exhausted, the queen grows torpid, as 
she has done many a time before in the early part of 
her career; but on this occasion, her life-work finished, 
there is no awakening.’’ 

A colony of bumblebees may be examined safely by 
pouring into it an ounce or so of carbon tetrachloride. 
The gas at once stupifies the inmates, and the nest may 
be opened and examined. Often in such a nest one finds 
queens which resemble the Bombus queen, yeti which 
differ in some respects. These are usurper bees 
(Psithyrus) and what they are there for, is explained as 
follows by Mr. Sladen: 

‘‘The most interesting and, in my experience, the 


deadliest enemies to which several of the commonest 
species of Lumblebees are liable to fall a prey are bees 


so closely resembling the true humble-bees themselves 
that only a student can tell the difference between them. 


‘‘Hach species of Psithyrus breeds only in the nests 
of its own particular species of Bombus. The usurper 
bees produce no workers. It is the practice of the 
Psithyrus female to enter the nest of the Bombus, to 
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sting the queen to death, and then to get the poor workers 
to rear her young instead of their own brothers and 
sisters. 

‘“The way in which the Psithyrus queen proceeds in 
order to ensure the success of her atrocious work has all 
the appearance of a cunning plan, cleverly conceived 
and carried out by one who not only is a mistress of the 
crime of murder, but also knows how to commit it at the 
most advantageous time for herself and her future chil- 
dren, compelling the poor orphans she creates to become 
her willing slaves. 

““The queens hibernate solitarily in the ground like 
the Bombus queens, but they do not quit their winter 
quarters until after the Bombus queens have emerged, 
and most of them are already engaged in rearing’ their 
first batch of workers. 

‘*Psithyrus much resembles her victim, the ‘Bombus 
queen, in appearance, being about the same size, and, 
Jike her, having a furry black and yellow coat. But 
the most remarkable feature about the Psithyrus queens 
is their exceedingly thick and hard skin, covering them 
like a coat of mail and protecting them from the stings 
of the Bombi. The segments of the abdomen, in partic- 
ular, are very hard and lap tightly and closely over one 
another, there being no wax-yielding membrane between 
the dorsal segments, so that it is very difficult for an 
adversary to force her sting between them. Their coats 
are thin, perhaps as a compensation for the extra thick 
skin, many thick-hided animals lacking hair. Their 
stings are stouter and more curved than those of Bombus: 
it is interesting to note that the sting in the 
queen honey-bee, who also uses it for killing queens, is 
curved, while in the worker honey-bee the sting is 
straight. 

‘The movements of the Psithyrus, whether flying or 
walking, are slow and awkward. When visiting the 
flowers in search of food she does not travel systematic- 
ally from blossom to blossom like an industrious bumble- 
bee, but settling upon a bloom she sips lazily sufficient 
nectar to satisfy her immediate need, and afterwards is 
very likely to become drowsy. Fatigued by the exertion 
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of obtaining food for herself, she is plainly incapable of 
the sustained effort that would be needed had she to 
provide for the wants of her young. 


‘“Whenever the weather is pleasant she searches 
leisurely for a nest of the particular species of Bombus 
which it is her instinct to victimize. In this work she 
is guided, like a dog, largely by the scent. In her wander- 
ings the Psithyrus may find and enter the nest of some 
other species of Bombus. Having succeeded in making 
herself acceptable to the inhabitants, she becomes a 
temporary lodger in this nest, making it her headquarters 
and returning to it for meals and also to pass the night. 

‘“‘The majority of the Psithyrus queens discover the 
nests of their victims when only the first batch of workers 
has emerged, and this is the most favorable time, for 
these early workers are less hostile to strange queens 
than are the workers that emerge later. If the Psithyrus 
fails to find the nest until the workers have become 
numerous they set upon her with great fury, and, after 
some time, generally succeed in killing her by stinging 
her in a vulnerable spot, as for instance, in the neck. 
It is, therefore, necessary for the Psithyrus to find the 
nest before many workers are out, but it would not be 
to her advantage to kill the queen until the latter has 
laid the greater number of the worker eggs; and, as a 
matter of fact, she does not do so. 

‘““ he Bombus queen, on first meeting the Psithyrus 
in her nest, shows a certain amount of agitation, and 
may advance to attack her, but, her courage failing, she 
draws back. The Psithyrus, however, treats the queen 
with good-natured indifference, unless the latter becomes 
disagreeably aggressive, and then all she does is to lift 
occasionally a warning leg, or to creep away and hide 
herself like a coward in the nest material. lf the work- 
ers attack her, she tries to rub them off with her legs, 
and slips into a erevice between the clusters of cocoons, 
or into the nest material; but, protected by her coat of 
mail, she has little cause to fear getting stung. 

‘‘Although the Psithyrus during the first few days 
flies occasionally to and from the nest, | have seen no 
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evidence that she brings home any food, or that she 
helps in any way to rear the Bombus brood. Her first 
care is to ingratiate herself with the inhabitants, and in 
this she succeeds so well that the workers soon cease to 
show any hostility towards her. Even the queen grows 
accustomed to the presence of the stranger, and her 
alarm disappears, but it is succeeded by a kind of de- 
spondency. Her interest and pleasure in her brood seem 
- less, and so depressed is she that one can fancy she has 
a presentiment of the fate that awaits her. It is by no 
means a cheerful family, and the gloom of impending 
disaster seems to hang over it. 

‘*But while the queen grows more dejected, the 
Psithyrus grows more lively, and takes an increasing 
interest in the comb, crawling about over it with un- 
wonted alacrity, and examining it minutely. 

‘“The poor Bombus queen appears to have no chance 
of victory over the well-armed Psithyrus. I have taken 
a great many nests in all stages, but have seen no evi- 
dence to show that the Bombus queen ever succeeds in 
kiliing the Psithyrus, or that she ever escapes being 
destroyed by the latter. 

‘‘T believe the Psithyrus queens do not kill one 
another, for I have never found a dead Psithyrus in a 
nest ruled by a Psithyrus. If several Psithyri find the 
same nest only one remains, although the others may 
make it their headquarters for a few days. As might 
be supposed, the Psithyrus is at first very prolific, but 
she ages and fails more quickly than a Bombus queen. 

‘The Psithyrus queen pays close attention to her new- 
laid eggs for several hours, giving the workers no chance 
to molest them, but the workers soon get reconciled to 
them, and henceforth they feed and tend the Psithyrus 
brood with as much devotion as if it were of their own 
species: indeed, they seem sometimes to show a greater 
fondness for it.’’ 

The above accounts are taken from ‘The Bumblebee, 
by F. L. W. Sladen. (See Bibliography, page 173, 
item 37). 
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CHART FOR NAMING QUEEN AND WORKER BUMBLEBEES 
FROM EAST CF THE MISSOURI AND MISSISSIPPI RIVERS 


In the GULF STATES including EASTERN TEXAS and ARKANSAS only starred kinds occur 
In FLORIDA live only those marked with two stars 


~ 
< 4 
SPECIES FACE ABDOMINAL RINGS 
FA = 2. 5 
2 & 
. AS | ii Not south of 
ternarius i) In Apps 
i] ee |] | except in mts. 


‘separatus 


‘affinis worker 


Sup COLOR KEY 
= 


(Colors refer to hairs only 
Bae Yellow 


*impatiens 
*bimaculatus 
**fraternus Not north of 
- Pennsylvania 
perplexus 
Reddish-brown 
*vagans : B B Very common 


*affinis queen 


Black 
i 2 
*pennsylvanicus 
Ar Very common 
b li Not south of 
ve, * New York r 
a KS Fa Yellow mixed 
<hegd Ney pe common —_ with black 
; 4 siieae aneda 
Not south of 
rufocinctus a Meas 
*auricomus 
terricola Not south of 
rricole 


New York 


Ape 


' Or all black * Fivst ring may be all yellow 3 Thorax all yellow in variety dorsalis. ‘Rings 2,3, and 4 rarely red-brown 


Lae. 
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6 (a) Back-swimmers. (Notonecta; family Notonec- 
tidae; order Hemiptera). 


In almost any little pond or pool of water in the 
Papaby United States one may find boat-shaped insects, one- 
turvey _ half an inch or a little less in length, poised upside down 
bugs in the water, their hind legs directed to the sides and 
well forward, like a pair of oars, ready for the stroke 
Stroke! which will send their bearer shooting off after some 
unwary prey. ‘They are species of back-swimmers of 
the genus Notonecta (some smaller, more slender species 
belong to the allied genus Buenoa, which are dis- 
tinguished by having the last segment of the antenna 
longer than the preceding, instead of much shorter, as 
in the more common genus Notonecta). Our commonest 
and most widely distributed species, Notonecta undulata, 
is milky white in color, with black spots and bands and 
red eyes. They spend much of their time hanging, head 
downward, just beneath the surface film, the tip of their 
abdomen in contact with the surface film and at such 
an angle that the tips of their middle claws also just 
touch the film. Others prefer to float about in the water, 

or in the shelter of aquatic vegetation. 


The habit of swimming always on their back sets 

these fellows apart as one of the most curious of insects. 

Living Upside down, they are in shape perfect boats, the mid- 
ne dle of the back representing the keel: miniature sub- 
marines, with oars instead of propellers. Examine these 

great hind legs; they are flattened and fringed with long 

close set hairs; these spread apart under the pressure of 

the pulling stroke, and collapse on the return. The 

front and middle legs are spiny, somewhat pincer-like 

and used for holding their prey. If the creature gets 

out onto the land, it can pull itself along with these 

alah ld legs, or flop about with its hind legs, but none of its legs 
are very useful for walking. Its wings, however, tucked 


Beni 
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away beneath the wing-covers are powerful and enable 
their possessor to fly from pool to pool when occasion 
arises. 


Along each side of the belly there is a groove covered 


by a fringe of hairs. Along the sides of this groove are 


the breathing holes, and when the back-swimmer goes 
down into the water these grooves are filled with a 
bubble of air, held in place by the fringe of hairs, and 


‘serving as a supply from which it can breathe. When 


they stick their tails out at the surface of the water, 
it is in order to renew this supply of air, and careful 
watching will sometimes show them pressing out the 
air bubble with their hind legs. While carrying these 
bubbles around with them, they are hghter than water, 
and ‘‘fall up’’ to the surface if they do not either cling 
onto something with their middle feet, or keep vigorously 
‘‘rowing’’ with their oar-feet. 

The eggs of one common species are inserted into 
slits which the mother makes in the stems of water 
plants. Others glue their eggs to any object under the 
water. The eggs are laid in the early spring and again 
later. The young look like miniatures of their parents, 
but are wingless, of course. They are greenish white 
with pink eyes. Wings develop gradually and there is 
no resting stage (pupa) as these insects are true bugs 
(Hemiptera) and have incomplete metamorphosis. In 
about forty days they are full grown. 

Adult back-swimmers pass the winter hidden in the 
mud or debris of deep pools, or in open spring-fed pools, 
or remain more or less active all winter, even swimming 
around under the ice. They are very interesting to keep 
in aquaria, and can be fed on flies or other insects, but 
a cover should be kept over the aquarium, for when they 
rise to the surface and turn over back uppermost they 
ean leap into the air from the water and fly away. They 
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capture and feed on insects larger than themselves, and 
even fish. With the short lifthe beak which les between 
their front legs they ean also give one’s finger a wicked 


lig. 2i—A back-swimmer Fig. 28—A water- 
2 times naiural size boatman 


2 times natural size 
No other insect is likely to be mistaken for back- 
swimmers except water-boatmen, (Corixidae) which look 
somewhat like back-swimmers, and have rather similar 
habits, also using two of their legs as oars. But water- 
boatmen are smaller and never swim on their back. 


6 (b) Whirligig-beetles. (Family Gyrinidae; order 
Coleoptera). Demonstrate a peculiarity of their 
eyess= . 

What scout does not know the oval black beetles that 
go darting about over the surface of any creek or pond, 
in all parts of the United States? In the south he may 
know them as ‘‘vanilla-bugs,’’ on account of the vanilla- 
like odor that is given off by a milky secretion that comes 
from their joints when they are caught; in other places 
they are called ‘‘dishwashers.’’ With enviable skill they 
dart about over the surface, here, there and everywhere, 
as gracefully as the best of skaters. Catch some—a 
quick swoop with a water net is the best way, although 
of course you can catch them in your hands—and see 
how it is that they ean go so fast. Their middle and 
hind legs are short and flattened and very broad, making 
four perfect paddles, but altogether useless for walking 
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if they should get onto the land. Their front legs are 
long and useful for grasping objects. If hard chased a 
whirligig-beetle will dive beneath the surface, but usually 
stays on top. Put some in a dish of water aud keep them 
alive for a few days, covered with a glass or a cloth so 
they cannot fly away, for they have strong wings tucked 
away under their wing covers. Notice their attitude 
when at rest, their manner of swimming, how they be- 


have when frightened, how they keep down under water 


when they want to, and how they come to the surface 
again. When they are swimming on the surface it is 
useful for them to be able to look down into the water, 
and at the same time up into the air. 
Look carefully at their head and see what 
arrangement of eyes permits them to do 
this. There are two kinds of whirligig- 
beetles. The little ones, measuring less 
than one-third of an inch in length, and 
; _’ which have a small triangular piece of 
Fig. 30 — Side- 4 - 
view of head of their back showing at the base of and 
whirligig-beetle, hetween their wing covers, are called 
showing upper : : 
and lower eyes Gyrinus. The large ones, over one-third 
of an inch and usually over half an 
inch in ee and without any piece between their wing 
covers, are of the genus Dineutes. The largest kind of 
Dineutes lives in northeastern Georgia. 


Young whirligig-beetles, the larvae, live under water 
and are not often found. They Jook, as Dr. Lutz says, 
like little centipedes, but only the first three segments 
bear legs, and what at first sight look like legs along the 
sides of their bodies are really gills. They crawl out of 
the water and spin a well-hidden cocoon among plants 
erowing near the water. The adults live over winter, 
and come out sometimes during warm spells for a mid- 
winter swim. — 
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6 (c) Water-striders. (Family Gerridae; order 
Hemiptera). 


Themselves at home 
in the water, good 
scouts count as fellow 
creatures the long- 
legged water-striders 
that go scuttling over 7 
the surface of their 
swimming-hole, or con- 
gregate in groups in 
an eddy. On almost 
any body of water, still or swift, one may find them, 
anywhere in the United States. 


Fig. 31—-A water-strider, Gerris 


They are not lighter than water; then how can they 
walk over the surface? If you very carefully lower a 
needle onto a dish of water, it will float on the surface, 
but onee let it get beneath the surface and it will sink 
like a shot. It is due to the tension of the water at the 
surface, which forms there what is called the ‘‘surface- 
film’’ and prevents small objects from breaking through 
without distinct effort. Put a water-strider in a white 
dish filled with water, in the sunlight. Notice that its 
body does not touch the water and only four of its legs 
do so. Where each leg touches the surface-film it presses 
it in a little ways, making a sort of dimple, and the 


round shadow of this dimple may be plainly seen on the ~ 


bottom of the white dish. Why is it surrounded by a 
ring of light, unlike the shadow of the body? 


TIow do the water-striders move around? For what 
purpose do they use their middle legs? Their hind legs? 
Have you seen them eat? Drop a dead fly on the water 
and see if they do anything. Have they a beak? How 
do they use it? Will fish strike at.them when they see 
them on the surface? 


y 
, 
\ 
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The eggs of water-striders are fastened with a water- 
proof glue to floating grass or other objects near the 
water-line, often in regular rows. They hatch in from 
ten days to two weeks; the young are like tiny editions 
of their parents, and jump about in a very lively fashion. 
They shed their skin five fimes before they become adult, 
which takes in all about a month or a little more. Only 
a few individuals, however, acquire wings, even when 
adult. The distinguished possessor of wings is enabled 
to fly to other pools, should the one on which she is 
living dry up, which her wingless sisters cannot do. In 
this manner in times of drought danger to the perpetu- 
ation of the species is avoided. There are also sometimes 
found individuals with wings so short as to be useless 
for flight. 

The adults live over winter, hiding under rubbish 
along the edge of streams. 

Water-striders live in all parts of the United States. 
For distinctions between some of the kinds of water- 
striders see paragraph 17E on page 190. 


7 (a) Carrton-beetles. (Family Silphidae; order 
Coleoptera). 


If one turns over the decaying carcass of*a dead 
animal—a small one, such as a snake, bird, fish or mouse, 
will not be so unpleasant a task as if the carcass should 
be of greater size—he will almost certainly observe one 
or more large beetles beneath it, or in the grass round 
about. or poking its head out of some cavity in the 
carcass to see who has disturbed it. Omitting many 
kinds of little beetles, the big ones, about an inch or 
more in length, will be of one of three kinds. They may 
be long and slender, with wing-covers very short, leaving 
the abdomen uncovered, in which case they are ‘‘rove- 
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beetles,’’ or as they are often 
called ‘‘devil’s coach-horses’’ 
(Family Staphylinidae). 
They may be board, oval and 
rather flat, dull black in 
color, or brownish, and some 
kinds with a yellow spot on 
the thorax. These are car- : . 

rion-beetles of the genus Sil- Oe 
pha.* Finally they may be its larvae 

earrion-beetles, but of the 

genus Necrophorus,* which 

are big, strong black beetles with 
large orange blotches on them. The 
flattened shape of Silpha enables 
them to slip beneath the carcass. The 
larvae live also in the carcass, and 
somewhat resemble sow-bugs. 


' Poe. Y 


European species of Necrophorus 
have the habit of digging holes Fig. 84— Another . 


beneath the carcasses of small ani- carrion-beetle 
: : ‘ (Necrophorus amer- 
mals, laying their eggs in them, and icanus) 


covering them with earth. Writers in America seem to 
have assumed that our own species have the same habit, 
but so far as I know it has never been actually observed 
here, on the contrary they have been observed 
to live in the careasses on the surface of the ground 
without any attempt at burying them. If any scout in 
North America observes any of these beetles actually 
burying a dead animal, he will do a very good turn if 
he writes to the author of this pamphlet and tells of the 
sua aia ‘ts! 


"If you wish to distinguish the different kinds.of Silpha and Necrophorue, 
turn to paragraph D-on page 193, 
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instance and sends a specimen of the beetle, so we can 
see what kind of Necrophorus it was. This record will 
be ‘published under the secout’s name. 

Carrion-beetles live in all parts of this country. 


7 (b\ Tumble-bugs. (Canthon; family Scarabaeidae ; 
order Coleoptera). 


Throughout the south and 
along the Atlantic Seaboard 
the dull greenish beetles that 
roll along little balls of ecow- 
manure are familiar enough 
to everyone. The habits of 
our American tumble-bugs 
have not been closely studied, 
but they may be inferred from 
the habits of European spe- 
cies which engage in similar 
Fig. 85—Tumble-bugs, Can- labors. They bury the balls 
thon, rolling a _ ball of é 

Shi RATE which they roll, and _ prob- 

ably reconstruct them below 

ground, laying en egg in each. Observe how well fitted 

is the shape of their front legs both for digging and 
for this type of pottery work. 

The scout who wishes to study tumble-bugs should 
begin by reading at least the four chapters on ‘‘The 


Fig. 86—Another tumble-bug, Copris carolina, with tts larva 
and pupa, and the cell, cut open, in which the latter live, 
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sacred beetle’? in The life and love of the insect, by 
J. H. Fabre, (See the Bibliography, page 171, item 
27) a work which is in most libraries. The following 
chapters are about other related kinds of dung beetles. 
Thus one may obtain many suggestions as to the prob- 
able habits of our own species, and, if so inclined, can 
discover facts about them, which if made known will 
be of real interest to entomologists. 

The distinctions between several of the kinds of 
tumble-bugs is indicated in paragraph L, on page 197. 


7 (c) Leaf-beetles. (Family Chrysomelidae; order 
Coleoptera ). 

There are very many kinds of leaf- 
beetles, living on and eating the foliage 
of nearly all kinds of plants. Some, of 
the common kinds look like lady-beetles, 
but may be distinguished in the follow- 
ing way: the hind leg of the lady- : “oc ; 

g ee : ‘ig. 87—A leaf- 
beetle has three little short joints at its Bootle: peel 
end (tarsal segments) while the leaf- ma_plicatula, 

: Enlarged 
beetle has four, and the feeler of the 
lady-beetle is club-shaped, thicker at 
EERE the tip, (see figure 38) while 
e that of the leaf-beetle is thread-like. 
Fig. 38—HFeeler * : a 
of a lady-beetle We can describe below only a few kinds. 


Potato-bectles 
(Leptinotarsa decemlineata ) 


The Colorado potato-beetle is 
a very common kind of leaf- 
beetle. On any potato-vines you 
ean find the beetles, the reddish 
fleshy grubs, and the orange oval 
ege’s, the last set on end in a pateh. 


2 ; 2 Fig. 89—Potato-beetle, 
lhe genus to which the Colo- Enlarged 
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rado potato-beetle belongs occurs in greatest abundance 
in southern Mexico and Central America and it is sup- 
posed that this species originated in that region, where 
now it is represented by closely related forms. It, how- 
ever, migrated northward so that by the early part of the 
last century it occupied a strip on the eastern slope of the 
Rocky Mountains from Texas and New Mexico northward 
_ to the Canadian boundary. The potato-beetle was first de- 
seribed by Thomas Say in 1824 from specimens collected 
_ in the upper Missouri River Valley. The original food 
plant of the insect was the buffalo-bur, Solanwm rostra- 
tum. When the easrly settlers first began to plant pota- 
toes in western Nebraska, the beetles discovered in this 
new plant a food greatly to their liking. In 1895 the bee- 
' tles were feeding on potato about one hundred miles west 
of Omaha in Nebraska. This marks the beginning of the 
rapid and destructive eastern spread of the species. The 
_ Missouri River was crossed about 1861 and the Mis- The onward 
_ sissippi by 1864. The main line of advance continued sweep of 
around the south shore of Lake Michigan, across Illinois, *749° 1°74¢* 
Indiana and Ohio, down through the natural highway of 
the lower Great Lakes through Ontario to the Province 
of Quebec and through Pennsylvania and New York and 
into New England. The Atlantic Coast was reached in 
1874. In the early part of this great migration, the 
beetles averaged less than fifty miles a year, but after Slows thea 
crossing the Mississippi River the yearly advance was tin lizey 
considerably greater and the whole distance was cov- 
ered at an average rate of about eighty-eight miles a year. 


“Tt is now difficult to realize the apprehension with The hertoer 
which the farmers viewed the coming of the potato- , Fite ite 4. 
beetle. Spraying was then unknown and _ arsenical 
poisons had not yet been used for the control of in- 
jurious insects. Although the value of paris-green for 


- the destruction of this pest was demonstrated in 1869, 


suitable apparatus for its application was not to be 
obtained. The first dusting and spraying machines were 
-erude, clumsy and inefficient. If one considers the 
enormous hordes in which the beetles appeared and the 
completeness with which they defoliated the plants in 
the newly infested areas, some idea can be gained of the 
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serious situation that confronted the potato-growers of 
this period. 


‘(In the newly occupied territory the beetles found 
few of their natural enemies and, therefore, for a time 
multiplied unchecked. In their eastward advance they 
moved through a region which was thickly settled, where 
their food was grown in great abundance and in a cli- 
mate to which they easily adapted themselves. They 
were aided in their rapid advance by the prevailing west 
and southwest winds during the season when the beetles 
were on the wing. The rapid spread of the Colorado 
potato-beetle across the eastern United States has had 
no equal in historic times, except possibly in the ease of 
the recent advance of the cotton boll-weevil through the 
eotton-belt of the southern states. 


‘‘After reaching the Atlantic Coast in 1874, the 
potato-beetle gradually extended its range southward 
east of the Appalachian Mountains, but northern 
Florida was not invaded until about 1900. The advance 
down the Mississippi Valley had also been slow and the 
beetles did not appear in central Louisiana until about 
the same date. The potato-beetle is now generally dis- 
tributed east of the Rocky Mountains from Montana to 
New Brunswick and Nova Seotia and southward to 
northern Florida. It also occurs in New Mexico and 
Arizona and in Idaho, Washington and Alberta. Where 
the potato is not available for food, the beetles will some- 
times attack eggplant, tomato, pepper and even tobacco. 


‘““The potato-beetle hibernates as an adult sometimes 
under rubbish, but more frequently in the soil at a 
depth of several inches. The beetles emerge from their 
winter quarters in the spring just before early planted 
potatoes come up. At this time they will feed on pieces 
of seed potatoes left on the surface and will sometimes 
dig into the soil in search of the tender sprouts. They 
feed for a time on the tender foliage and then, after 
pairing, deposit their eges on end in masses on the 
underside of the leaves. The female is capable of laying 
from 200 to over 1800 eggs with a probable average of 
400 or 500. The eggs do not ripen continuously, but in 
successive batches; ajl the eggs which ripen at a given 
time may be deposited in one or more elusters. The 


Pres 
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average length of the egg-laying period in the field is 
probably between four and six weeks, but under cage 
conditions the beetles have continued to lay eggs for 
ten weeks or more. The eggs hatch in four to nine days. 


Fig. 40—Larvae of potato-beetles, feeding 


On hatching, the young larva begins at once to feed on 
the leaves. In the course of its development the larva 
passes throngh three or four stages. The larvae become 
full-grown in ten days to three weeks aud then enter 
the ground to a depth of several inches where they 
transform in earthen cells to pupae. The beetles are 
often called hard-shells to distinguish them from the 
larvae, which are known as slugs or soft-shells. After 
feeding a few days, the beetles may either go into the 
ground for a more or less extended period of rest or 
they immediately lay eggs for a second generation. 
Owing to the long period over which egg-laying takes 
place, all stages of the insect may be found at times dur- 
ing the latter part of the summer, There are normally 
two generations produced annually, but in some cases a 
small third brood of larvae may develop and in Montana 


it is claimed that there is only one generation.’’ (Crosby 


and Leonard. Manual of vegetable-garden insects. ) 
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Flea-beetles 3 


‘‘Among the most troublesome of garden pests are 
several species of small, usually dark-colored leaf-beetles 
which have the hind femora* enlarged for jumping. 
When alarmed they spring 
suddenly into the air to a dis- 
tance of a foot or more and 
thus escape the pursuer. This 
habit of jumping has given 
the insects the highly appro- 
priate name of flea-beetles. 
Flea-beetles, as a rule, eat 
out pits or holes in the leaves, 
causing the death of the sur- * 
rounding tissue. Badly in- 
Rigadl- dees auaiied vies: jured leaves become riddled 
beetle, Disonycha triangu- with holes, turn brown and 

bares die. The beetles are most 
destructive to young plants 
early in the season. In most species the larvae feed on 
the roots, but in some cases they may live as miners in 
the leaves or as borers in the petioles. Usually the 
beetles hibernate in dry sheltered places, under the bark 
of trees, under rubbish and in hedgerows. It often hap- 
pens that their injuries to cultivated crops are first 
apparent along the edge of the field 
nearest to such shelter. Some speeies 
are closely restricted to one or two food- 
plants, while others attack a large 
variety of plants in widely separated 
families. As a rule, however, each 
species shows a decided preference for 
some particular group. For instance, 
one prefers the cabbage, turnip, mustard 
Fig. 42—Spin- and their relatives, another is more or 
ach flea-beetle, oss restricted to the potat d 
Disonycha wan- potato and other 
a iawlaowe solanaceous plants, while a third is 
partial to the | beet, spinach, lamb’s 
quarters and others of the same family.’’ (Crosby and 


Leonard. Manual of vegetable-garden insects, 


* The femora are the first long segments of the legs, 
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Cucumber-beetles 
(Diabrotica ) 


The striped cucumber-beetle (Diabrotica vittata), 


Fig. 48—Striped 
Cucumber - bee- 
tle, Diabrotica 
vittata, 2 times 
natural size 


yellow with three black stripes, ovcurs 
everywhere except in the far west where 
it is replaced by another species (Dia- 
brotica trivittata) that looks almost like 
it, but is a little darker and has its feel- 
ers and legs mostly black instead of yel 
low. The twelve-spotted cucumber-beetle, 
the larva of which is also called southern 
corn root-worm, or corn bud-worm (Dia- 
brotica duodecimpunctata, which is latin 
for twelve-spotted diabrotica) occurs 
everywhere east of the 
Rocky Mountains and is 
one of the commonest of 
all beetles on all kinds of 
low plants. It is recog- 
nized by its green color 
and twelve black spots. 
On the Pacifie Coast it is 
replaced by the equally 
common western twelve- 
spotted cucumber-beetle 
(Diabrotica soror) which 
differs by having its 
under side and legs black. 


Fig. 44—T'welve-spotted cucum- ; 
ber-beetle, Diabrotica duodecim- The young of all of these 


punctata. 4 limes natural size beetlés bore into the roots 


of the plants. 


8 (a) and (b) Ants. (Family Formicidae; order 
Hymenoptera). 

Often, when turning over a stone, one uncovers an 

ant’s nest and watches the ants scurrying away to cover. 
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Many of the ants are apt to be carrying little white or 
brownish objects with them, in their mad dash for 
safety. Most folks know these things as the ants ‘‘eggs,”’ 
but that is just about as wrong as it could be, for in- 
stead of eggs they are baby ants—larvae or pupae as 
the case may be. Little groups of the eggs themselves 
may also have been uncovered by the stone, but they 
are very tiny, no bigger than a pin’s point. The ants 
are much more concerned with the safety of their chil- 
dren than with that of the eggs. 

The ants disciosed when one breaks into a nest, and 
that grab up the young and go seurrying away are 
called workers. It will be noticed that they have no 
wings. It is a strange fact that among ants there exist 
not only males and females, but also a third sex, or more 
properly easte, the neuter, which ineludes workers of 
different kinds and soldiers. In reality this worker is a 
sort of female which never develops sexually and which 
differs in form, size and appearance from the true egg- 
laying females. 
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The relatious of the different kinds of ants in a colony 
to one another, and also their differences are shown in 
the preceding table: 

The males and females have wings, while the workers 
have none. This explains a question that often puzzles 
folks: Why do some ants have wings and swarm 
through the air and others live in the ground? Fact is 
they don’t, or not exactly. The flying ants are the males 
and females off on a honeymoon. They have come out 
ot the nests, but in the nests the more conspicuous and 
infinitely more numerous kinds are the wingless workers. 

Notice that the males and females, which have wings 
have also a large thorax, while the workers, which have 
no wings have a small thorax. What is the connection ? 
Just this, wings are born on the thorax, and when there 
are any the thorax must be big so as to hold large wing 
muscles; when there are none, it can be small. 


Many winged males and females develop in a nest, and 
suddenly some Gay when the weather just suits they all 
come trooping out and fly off into the air. The curious 
thing is that on exactly the same day out come the young 
fellows and shy little lassies from all of the colonies of 
that kind of ant in the whole neighborhood, swarms and 
swarms of them, and straightway they all go a-courting, 
and each, when he has found his mate, goes flying away 
with her on a honeymoon flight, and the whole air may 
seem to be filled with flying ants. It doesn’t last long 
though, for soon they fall to the ground, the male to die, 
for his only use in the world has been accomplished, 
while for the female life is really just beginning. Her 
first act is to break off her wings for thereafter she will 
live underground, will never fly again, and wings would 
be in her way. Next thing is to search out a suitable 
place in which to start a new colony. Burrowing into 
such a spot, whether in the ground or in dead wood, she 
makes a little cell, and seals herself up from all contact 
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with the outside world. Then begins a long fast of many 
months, during which she brings up her first brood of 
young, tending their every want without any help, but 
most wonderful of all, not only does she take no food 
herself, but she feeds her entire brood of babies entirely 
from her own surplus fat, and with food derived from 
the breaking down of the huge wing muscles, which she 
will never again need. When full grown this first brood 
of workers is much smaller than usual. They relieve 
their proud mother, now become queen of the cotony, of 
all further labor, and she retires to a secluded life with 
no activities except eating the food that is brought to 
her, and laying thousands of eggs. ’ 

One may naturally wonder, why with this life-long 
duty of incessant egg-laying ahead of her (and her 
active life may continue for several years) she has seen 
fit to dispense with her husband. The fact is that her 
body is provided with a storage reservoir, where the 
sperm cells contributed by the male are stored through 
all the rest of her life, and fertilize each egg in turn as 
laid, nor does the supply ever have to be renewed. The 
queen is kept in her royal chamber, surrounded by her 
‘‘ladies-in-waiting,’’ who tend her every want with much 
solicitude, feed her, and lick her clean. A queen ant 
may be told from a worker by her much larger thorax, 
and is usually of much larger size. 

The newly hatched first brood workers dig a passage 
to the outer world, and begin to gather food for the 
entire colony, and this continues to be one of the chief 
jobs of all their kind. But equally important is the 
eare of the young. The eggs when laid by the queen are 
carried away by the workers and massed in bundles; the 
eggs are sticky on the outside, which causes the bundle 
to hold together. When hatching, one nurse holds up 
the bundle, while another feeds those which have broken 
the shell. The larvae when young also hang together 


ee 
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by means of tiny hooked spines. Thus the nurse can 
carry around many young larvae or eggs in a mass, at 
ope time. 

The larvae are white, shaped like crook-necked 
squashes, the small end the head and very extensile neck. 
By feeding some more than others the nurses keep all 
of a size, regardless of just when they were hatched, and 
they keep those of diiferent sizes in different nurseries, 
reminding one, as Mrs. Comstock suggests, of graded 
schools. 

The young larvae are fed with food which is regurgi- 
tated from the mouth of the nurse, but as they grow 
older more substantial food is brought to them and they 
do their own eating. The nurses are very particular 
about temperature and draughts for their charges. In 
underground nests they carry them down into deep 
chambers during the heat of the day, and bring them up 
near to the warm surface stones in the cool of the night. 
They carry them about with their jaws, which are very 
powerful, and the ants’ universal tool-of-all-work, but 
they handle them very tenderly, and when they have 
reached the pupa stage they hold onto the cocoon cover- 
ing, as though carrying a baby by its clothes. 

Ants, unlike white-ants, have a complete metamor- 
phosis, and when the larvae are ready to become pupae, 
they either spin a cocoon around themselves, or just 
transform into naked pupae without any cocoon, ac- 
cording to the kind of ant that they are. When they are 
ready to become adults, the nurses help them carefully 
out of their cocoons or out of their pupal skins. When 
first out they are whitish, with black eyes and are called 
‘“callows.’’ They don’t know anything, don’t have 
sense enough to take care of themselves or know where 
to go, but have to be carefully taught. by the nurses. 
The nurses pick them up in their jaws, and carry them 
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about, the callow often curling up like a kitten. Some- 
times the eallows are herded together in a mass, the 
nurses standing around them in a circle. By and by 
the callows acquire the colors and learn the wisdom of 
their fellow workers. 


Among some kinds of ants all workers are alike. 
Among others there are certain workers of larger size 
and with much larger heads, which are called worker 
majors. This is true among the carpenter ants. Then 
there are other kinds among which exist a small number 
of individuals with gigantic heads and huge jaws. These 
individuals are soldiers, and never take part in the 
household work of the colony. 

The five end segments of an ant’s antenna enable her 
to smell. But what smellers! The last segment enables 
her to catch the odor of her own nest and recognize it 
from another, the next segment catches the smell of any 
sister ant, that is a member of her own colony, so she 
can tell the home folks from strangers, the next segment 
catches the odor of her own feet on the trail, so she can 
follow her own back track if need arises; the eighth and 
ninth segments convey to her impressions connected with 
the care of the young. If these five segments are cut 
off from the antennae, the ant is no longer capable of 
doing her work, and becomes a useless and_ helpless 
member of the colony. 


One could write indefinitely about ants, and when it 
comes to the habits of the different kinds (there are 
thousands of different kinds) there are so many astonish- 
ing things to be told, and for that matter still to be dis- 
covered, that many interesting books have been written 
about them. One of the best and most authoritative of 
these is Ants, their structure, development and behavior, 


by W. M. Wheeler (See Bibliography, page 172, item 36). 
It is somewhat technical in treatment, but many of the 
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chapters reveal really marvelous facts, which make one 
forget and forgive the big words. A more readable ac- 
count is by Dr. McCook (See page 172, item 35). Fur- 
ther information about ants is also given on pages 102 
to 112 of this work, under the discussion of requirement 
No. I. 


8 (a) Carpenter-ants. (Camponotus). 

In onr northern woods one continually encounters 
large black ants which run 
about over the tree trunks, and 
which seem possessed to climb 
over us whenever we sit down 
on the ground. Some are all 
black, others are black and red- 
dish. They are carpenter-ants. 
The black and reddish north- 
eastern kind bears the astound- 
ing name of Camponotus hercu- 
leanus ligniperdus novabora- 
censis, which is about a record 
when it comes to a_ tongue- 
twister. One kind or another 
lives wherever in North America 
Fig. 46—Carpenier-ant. there are woodlands. They nest 
ee Tena thal \as (088 a and wood, which is often 


her wings. Greatly en- 
larged completely riddled and honey 


combed by their chambers and’ 


galleries. The pupae of these ants are enclosed in silken 
eoeoons. The workers are of two forms, some small with 
moderate sized heads, others larger with big heads. There 
are no real soldiers. 

In Florida and along the Gulf Coast there lives a kind 
of ¢arpenter-ant which is ealled bull-dog ant. They are 
yellowish in color with darker heads, and are very 
vicions biters—hence their name. They live in very dry 
decaying logs. 
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8 (b) Agricultural ants. (Pogonomyrmex). 


Very familiar to any one living in the region of our 
western plains or deserts are gravel mounds built by 
ants, and surrounded by extensive areas cleared of all 
vegetation. They are the homes of agricultural ants, or 
as they are sometimes called, mound building prairie 
ants. One species lives in Florida. 

These mounds cover a very busy ant-city, for in a 
prosperous colony there may live ten thousand and more 
workers. Their galleries and chambers penetrate deep 
into the earth, often ten feet or more. Many of the 
chambers are nurseries, others are used by the adults 
as working and living rooms, while still others are gran- 
aries, where seeds of certain plants are brought in and 
stored. Some of these granaries are full and sealed for 


future use, others may be open and in process of being 
filled, or in use as a pantry. 


The top of the mound is covered by moderately 
coarse pebbles or other material gathered from the neigh- 
boring ground. Beneath this is a layer of fine earth 
carried up from the galleries of the nest, cemented to- 
gether so as to form a waterproof roof. 
openings are made for entrances. At night a small 
group of workers close these, but if an approaching 
storm gives need of haste, a whole lot more workers 
come out to help them. The openings are closed with 
small pebbles or other coarse material, so cleverly that 
one cannot tell where the opening has been. The gates 
are closed about sunset, and opened between § and 9 in 
the morning. Then out swarms the day’s working force, 
to begin the clearing away of vegetation, the harvesting 
of seeds or the reconstruction of the surface of the nest. 
They gather the seeds of certain kinds of plants and 
carry them into the nest. There they thfesh them with 
mandibles, carry chaff outside and pile it up at 


One or several 


their 
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one side of the nest. They do not intentionally plant 
seed, as some félks have thought, but seeds carried out 
with the chaff, grow up about the chaff piles, so that they 
often give the appearance of a little planted garden of 
their favorite grain at the edge of their nest. 

On hot days the working force returns to the nest 
before noon, and remains inside until the hottest part 
of the day is passed, then comes out again and works 
until evening. On cool days they stay out all day. 

The agricultural ants are of reddish-yellow color, some 


kinds reddish-brown. There are several species, but the. 
distinctions are technical. Between the abdomen. and .- 


the thorax are two swellings, while the carpenter-ants 
have only one. The workers and queens can sting, while 
the carpenter-ants cannot, and the pupae are not en- 
closed in cocoons like those of the carpenter-ant. For 
these (and other) reasons the agricultural ants belong to 
a different subfamily from that of the carpenter-ants. 


8 (c) Black-fly larvae. (Simulium; family Simuliidae ; 
order Diptera). 

Where the current is rushing to the brink of water 
falls, one may often notice black patches on the rock, 
caused by the presence of dense masses of soft and bag- 
like eylindrical black larvae. These are young black- 
flies. They are perhaps the most widespread and char- 
acteristic animal of running water. One may also often 
find them attached to any object held in the swiftly, run- 
ning current. They hold on by means of a disk-sucker 
at their tail, end, and their head floats downstream, but 
they also spin a loop of silk around themselves and fasten 
it to the rock, as additional support against the strong 
current. By means of these two hold-fasts they can move 
about over the rocks. In doing so they loop their bodies 
like a measuring worm or leech. Just behind their head 
is a single fleshy leg, which is useful in manipulating 
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the thread of silk as they spin and place it. Hanging 
head down current, they expand a pair of fan-like 
strainers which they possess, one on either side of the 
head, and catch the microscopic life that comes floating 
down with the current, then draw in the fans and feast 
on the catch. ‘‘There is little movement from place to 
place,’’ write Needham and Lloyd. ‘‘The larvae Lang 
at full stretch, their pliant bodies swaying with little 
oscillations of the current, their fans outspread, strain- 
ing what the passing stream affords. Each of these 
fans is composed of several dozen rays, each of which 
is toothed along one edge like a comb 
of microscopic fineness, and all have a 
parallel curvature like the fingers of 
an old-fashioned reaper’s cradle. They 
are efficient strainers.’”’ 

When grown the larvae spin yellow- 
ish cocoons in the very place where 
they have been living, and turn to 
pupae within them. The pupae have 
a pair of branched ‘‘antlers,’’ which, ... : 
however, are in reality tube-gills SN ee 

J gills. black-fly 

The adult fly is a hump-backed little 
fellow with a great fondness for exploring around one’s 
neck and ears, or between one’s fingers 
for a suitable -place to bite. Those who 
are about the woods in the north in 
black-fly season are all too familiar 
with them. They lay their eggs at 
the edges of streams, just where the 
water will lap over them from time 
to time. In thé south and middle 
Fig, 49-4) blacke VCSt they are perhaps better known as 

fly buffalo-gnats, 
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8 (d) Whate-ants or termites. (Order Isoptera). 
White-ants occur commonly from New Jersey and 
Pennsylvania southward and westward to the Pacific 
Coast, but are not so common in the middle west, nor 
in the north. They are to be found under stones or in 


dead logs, and frequently tunnel into posts, poles and. 


all sorts of wood work, causing great damage. In dry 
and desert regions of the west, various kinds live in such 
places as cactus roots and stems, especially the dry 
woody ribs of giant cactus, in ocotilla, in the roots and 
stems of sage brush, under chips of cow manure, in dead 
flower stalks of century plants, in dry wood of cotton- 
wood and palo verde, ete. In Kansas they are abundant 
in heavily sodded prairie. They are not ants at all, but 
are called ants because folks have mistaken them for 
true ants on account of their ant-like habits. 


Termites, like ants, are social insects. They live in 
families of thousands of individuals altogether in one 
nest or colony. Termites have incomplete metamor- 
phosis, therefore the young nymphs, when hatched, 
resemble the adults, 
but have no wings. 
These nymphs are of 
several kinds, and are 
milky white in color. 
One kind becomes 
dark in color, and de- 
velops both wings and 
eyes. They will form 
the kings and queens 


of new colonies. All 


Fig. 50—White-ants or termites the others remain 
. Young ; 
. Winged female more or less white, 


a 
b 
‘gees and never develop 
é 
f 


1. Soldier : 5 
ice either wings or eyes. 


. Young with wing-pads One of these kinds 


Society 
bugs 


King, 
Queen, 
Workmen 
and 
Soldiers 


Re ee Ee eS ee ee ae ee ee 


\ 
\ 
ee a ee 


A great 
hulabaloo 


Dark 
passageways 


80 HABITS OF TERMITES. 


develops into males and egg-laying females, which, how- 
ever, are wingless and never leave the nest. Another 
kind develops into workers, which remain soft and 
white, have small heads and jaws, and perform the labors 
of building galleries, runways, ete., and caring for the 
young. They are by far the most numerous kind. 
Finally there is a kind which develop into soldiers, which 
can be told by their big brown heads and jaws. Their 
purpose is entirely that of defense. 

One day in the spring or summer there is liable to 
be a great commotion in the colony. Workers and 
soldiers are rushing around in excitement, and accom- 
panying the thousands of newly grown winged males 
and females to the nest entrance. There the winged 
ones are pouring out by the wholesale, climbing onto 
every eminence, shaking their wings, and finally sailing 
away in a swarming cloud. The same thing is going on 
at the same time in every other nest of the same kind of 
termite, and all these sailing clouds of termites will 
carry their kind to new places for nest building, and 
will mingle the strains of different nests. Many fall by 
the wayside, for the helpless creatures are an easy mark 
to the birds for a great feast. Others fall to the ground, 
and then proceed to deliberately snap off* their own 
wings, for they will never need to fly again. Each proud 
young buck then selects his life partner, and together 
they go off to start a new colony. 

The white blind termites dare not expose themselves 
in the open for any great length of time. Jn order to 
reach a proper food supply they sometimes build cov- 
ered runways along the trunks of trees, walls of build- 
ings, ete. These are made of chewed up wood and earth, 
cemented together by saliva. Sometimes in the tropics 
they hang suspended from the trees, connecting with 


“The wings of termites have a thick stub-at base, and beyond it a 


weak line, along which they are subsequently broken off, only the stubs 
remaining. : 


yr 


~ 


CRANE-FLIES 81 


the ground. Such covered runways are commonly made 
by a certain species (Amitermes tubiformans) around 
grass stems and desert plants in western Texas. 
9 (a) Crane-flies. (Family Tipulidae; order Diptera). 
In shady places in the southern states, northward as 
‘far as New Jersey, there may often be seen large slender 
flies, dancing up and down in a peculiar manner, rising 
two or three feet up into the air and as suddenly drop- 
ping again, continuing this rather silly performance 
until one would think that they would be thoroughly 
tired of it. The southern scout knows them as ‘‘weavers”’ 
(Brachypremna dispellans is their name) and they are 
only one of the many 
kinds of  crane-flies 
_-~ which make up the fam- 
ily of flies known as 
Tipulidae. Nearly all 
large and slender flies 
with very long legs are 
erane-flies. Folks call 
them also gallinippers, 
and often think that 
they are huge mosqui- 
toes. No real mosqui- 


a toes are so large, nor do 
if ie they have such long 
Fig. 51--Ad crane-fly legs, and mosquitoes 


always have fine scales 
on their wings, which crane-flies do not. Some crane- 
flies, however, are quite small, but all are very slender 
and have very long legs which drop off at almost a touch. 
Any such fly is almost surely a crane-fly, but to be very 
certain, one may look on the middle of the back of the 
thorax, between or just in front of the wings and if he 
sees there an impressed V-shaped groove, then it is a 
erane-fly for sure, 
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Many erane-flies are very abundant insects, especially 
in the north, wherever there are rich damp woodlands, 
which is the sort of place they most love. In drier, and 
more desert regions they are not so easily found and for 


that reason the scout living in such country may choose 


robber-flies in their stead. The most likely places to 
look for erane-flies are in dark spots about cliffs and 
caves, under over-hanging tree roots and banks, and in 
dark out-buildings, where they will be found resting. 
But they may also be found 
in numbers on the leaves 
of plants in rich damp 
woodlands and very often, 
especially toward dark, 
may be found swarming 
in the air. Since crane- 
flies cannot bite at all, (the 
only food they take is a 
little nectar from flowers), 
it is a good joke on a scout 
Fig. 52—A crane-fly coming OF Sear ee coe Se: 
out of its pupa “know much about insects 

to show him such a swarm 

of these mosquito-like creatures and hear him say ‘‘Gee! 
look at those mosquitoes, let’s get away from here.’’ But 
the real seout knows that he doesn’t need to change 
camp Just because the crane-flies are swarming around. 


Young erane-flies are partly transparent, colorless or 
whitish grubs, cften quite large in size (two or three 
inches long) with several sort of swollen rings around 
the body, and have at the tail end a funny arrangement 
of fleshy protuberances which once seen will enable the 
scout always to recognize their kind. They live in a 
great variety of situations, which have been listed by 
Alexander somewhat as follows; 


te 


13. 


14. 
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The more sluggish larval crane-flies eat plant tissue, 
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List of Places where Crane-fly Larvae Live 

In silk cases on stones usually in running water or 
rushing torrents, breathing by gills. Genus 
Antocha. 

On submerged plants or in submerged moss. 
Semi-aquatic;: larvae in water, but pupae on the 
land. 

On cliffs and wooden walls, usually in silken cases, 
covered by water. 

In cold springs. 

In staguant water in the axils of certain plants. 
In decaying wood, partly or entirely submerged 
in streams. 

In mud or sand: (a) In swamps. (b) In shaded 
woods. (c) Along the margins of streams, ponds, 
ete. 

In or beneath damp cushions of moss. 

In dry soil. 

In fungi. 

In decaying vegetables, plant stems, manure and 
the like. 

In wood: (a) In decaying wood, usually just be- 
neath the bark. (b) In nearly solid wood. 

On leaves of plants or mosses. 

Mining in the leaves of plants. 


but some rapidly moving kinds are real hunters, and 
live on what animal food they can catch. 


In the northeast, probably. the easiest. crane-fly larvae 
to find will be those of the giant Zipula abdominals. 
They are common under accumulations of dead decaying 
leaves swept down by the currents of our woodland 
streams, and piled by them upon the bare obtruding 
roots of trees. They are stout, whitish, translucent leg- 
less grubs, two or three inches long. 

Of a similar huge California species, Holorusia_rubi- 
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yinosa, Professor Kellogg writes *‘The eggs are laid in 
the ooze of wet banks of little streams where fallen leaves 
are decaying, and sub-drainage water is always slowly 
trickling out from the soil. The larvae he in this slimy 
bed, in crevices or on narrow ledges of rock, with the 
posterior end of the body bearing the two breathing- 
openings held at the surface. The soft ooze, composed 
of soil and slowly decomposing leaves is swallowed, and, 
as it passes through the alimentary canal, the organic 
material digested out of it. The footless worm-like larvae 
grow to be two and one-half inches long, but can con- 
tract to less than an inch. The duration of the larval 
life is not yet known, but it is at least several months. 
The pupae, which are provided with a pair of long, 
slender respiratory horns on the pro-thorax, lie motion- 
less in the slime for twelve days, when the great flies 
emerge and fly up into the foliage of the stream bank.”’ 
This species, called the giant crane-fly, is the largest of 
any kind of fly. Its body is nearly two inches long, and 
the spread of its legs four inches. 

Scouts who want to learn about the different kinds of 
crane-flies, and the habits of each will find such informa- 
tion as is known in the works numbered 22 and 42 in 
the bibliography, pages 170 and 173. The author, Dr. C. 
P. Alexander, whose address is ‘‘Department of Ento- 
mology, Massachusetts Agricultural College, Amherst, 
Mass.,’’ is the world’s greatest authority upon erane- 
flies, and will be glad to give advice or suggestions to 
any scout who wishes to study their life histories. He is 
also willing to help interested scouts by naming speci- 
mens for them. It is quite within the power of any 
scout to add to our knowledge of these insects by care- 
fully studying the lives of those of his own region. The 
life habits of the very common weaver of the south, for 
example, are unknown, except for the fact that the 
larvae live in wood. 
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9 (b) kobber-flies. (Family Asilidae; order Diptera). 
These large and ferocious-looking flies are common 
all over the country; there are many kinds, and they 
are very commonly as much as an 
inch and a half or two inches 
long, usually with long /slender 
abdomens, with bulging eyes, and 
with bristly legs. When you see 
a big grey or rusty colored fly 
sitting on the ground or on the 
tip of a dead stalk, eyeing you Ra slaages theirs 
intently, flying up suddenly when Erax 
you come too close to please him, 
but alighting again a little way beyond, you may be 
pretty certain that he is a robber-fly. Perhaps you will 
discover him holding fast to some big strong insect, like 
a bee or beetle, with those spiny front legs, and busily 
sucking its juices. Then you will know that he is a 


robber-fly. 


Watch him for a while, and maybe you will see him 
suddenly rise in the air and pounce on some unsuspecting 
victim flying by. See him swoop 
down with his powerful wings, so 
quickly that you hardly know what 
has happened, capture the luckless 
bee, and alight to suck its juices. 
Ilis prize possession is a_ short, 
sharp and stout dagger, which he 
always carries beneath his head, 
bent shghtly forward, and ready tor 
an instantaneous thrust. This is 
his beak, and when you get to know 
Fig. 54—The face them, you -could .almost surely 
ae Naot “ reeognize a robber-fly from his beak 

and head alone. 
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Some robber-flies look different, are hairy and colored 
like a bumblebee. In fact, you almost surely will think 
they are bees, at first, so much do they look like them. 
If you ever see a bumblebee up and pounce on another 
insect, you will know, however, that it is not a bumble- 
bee at all, but a robber-fly. That’s the way they fool 

_ the bugs, looking so much like a harmless bumblebee 
a ee that Mr. Bug gives no attention to them, until pounce: 
he’s caught, and pays the life-penalty for his careless- 
ness.* Others, not so fortunate as to look like bees, try 
a different trick. They flop ‘over on 


their side, and lie still as though dead. 


Mr. Easy Mark Bug comes wandering 
along, and pays no attention to this 
dead body, until pounce! and he, too, 
is caught. 

The young stages of robber-flies are 
not well known, and it is improbable 
that the scout will find any, or be 4 >. 
able to recognize them if he should. Fig, ke Larce of a 
They are said to live underground or ‘ebber-fly (above) 
ob oA pai : feeding on a white 
in decaying wood, and to live on such grub 
An early, beetle larvae as they can catch, so 


training 2 . . . we TC 
pers they begin their murderous life at an early age. 


Pretly 
tricky! 


§ (c) Damsel-flies and their nymphs. (Order Odonata; 
suborder Zygoptera). 


Every scout knows the *‘darning-needles’’ or ‘‘dragon- 

peered flies’’ that fly about over ponds and creeks. Some scouts 
creek all day have observed that there are also smaller, more slender 
kinds, with weaker flight, that fly alone the creek or 

shore, not high up in the air, but close to the water, and 

that alight on overhanging branches, or old snags along 

the shore. These are damsel-flies, and one may find 


*The scout can definitely distinguish the bee “by the fact that it has 
four wings, and jaws instead of a beak; the fly has only two wings. 


ma rig. 56—A4 
_ damsel-fly at 
rest 
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them in summer wherever. there are 
streams, or irrigation-diteches, or marshy 
spots anywhere in the United States. In 
marshy places they like to rest on the 
grass-stems. Damsel-flies may be told 
from dragon-flies by the fact that, when 
resting, they hold their wings parallel to 
their body, along their back, while a 
dragon-fly rests with its wings spread out, 
at right angles to its body. Adult damsel- 
flies feed on small insects, which they 
catch while flying in the air. Notice their 
large eyes, set on stalks on each side of the 
head, certainly well fitted to observe any 
creature flying anywhere in the vicinity. 
At the tip of her body the female has 


a little knife with which she cuts slits 
into plants under water and lays in 
each an egg. One may sometimes see 
her sitting on a stem, her abdomen 
immersed in the water, while she is 
‘thus busy laying eggs. 
One would never suspect that the 
ereatures which hatch from these 
eggs were young damsel-flies. They 


\ 
Fig. 57—A drag- 
on-fly, showing 


position of wings 
while at rest 


natural size 


Fig. 58--A nymph of a damsel-fly. Three times 
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can be told from any other water-creatures by the three 
big paddles which they carry at the tail end of their 
body. The Ulustration shows what they look like, and 
they can be found clambering about aquatic vegetation 
anywhere in the United States where there is quiet or 
sluggish water; little ditches and pools are fine places 
for them. Catch a few and put them in a white dish 
filled with water. After a bit put in some other good- 
sized soft-bodied insects, or even tiny minnows or tad- 
poles. Watch young Miss Damsel-fly suddenly prick 
up her ears, as it were, and bye and bye with a quick 
dart catch one. Over her face, when at rest she carries 
a huge mask, completely hiding it; and about as ugly 
and fierce-looking a face it is that she has to hide as one 
could well imagine. The mask is attached to a sort of 
bar that works on an elbow joint, so that it can either 
draw the mask up over her face, or suddenly shoot it out, 
stretching it away out in front of her, whereupon it 
reveals two sharp pincer-tongs that plunge into any 
prey she is after, and then the bar snaps back, carrying 
the mask again up over her face, and holding her victim: 
fast right under her mouth where all she has to do is 
to chew it. 

Young Miss Damsel-fly likes to conquer the biggest vic- 
tims that she can. If you place some sand in the bottom 
of her dish and some water plants in it, and feed her 
from time to time with living water-insects, you can keep 
ler alive a,long time, maybe until she is ready to crawl 
up some stem out of the water, split her skin and become 
a winged damsel-fiy. Only be sure to provide her with 
such a stem, so she can crawl out of the water. 

How does the young damsel-fly swim? Does it use its 
paddles? Just for fun, and by way of comparison, 
catch a young dragon-fly (which looks a good bit the 
same, but is stouter and has no paddles at the end of 
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its tail). See if you can discover how it swims. Take 
a fountain pen filler and leave just a drop of ink in the 
water right back of its tail, then startle the creature, and 
see if you can get any clue from the water currents as 
to how it moves. 


10 (a) The caterpillar of a cabbage-butterfly. (Preris 
rapae; family Papilionidae; order Lepidoptera). 
One has but to step into a garden to find cabbage- 
worms, which are the 
young of cabbage-butter- 
flies. The number of gen- 
erations per year are de- 
termined by the. length of 
the warm season. In the 
northern states there are 
not more than three. Pale 
green eges are deposited 
; on either side of a cabbage 
Fig. 59—A cabbage-worm and leaf. When the . baby 
its chrysalis caterpillar hatches the first 
thing it does is to eat its 
own empty egg shell. Then it begins to eat the cabbage 
leaf, eating out little areas on the under sides of the leaf. 
When ready to molt it first fastens itself with a few 
silken threads to the leaf and has to wiggle and writhe 
around a whele lot before it can get its head out of the 
old skin. After the second molt the caterpillars move 
about more and feed mostly on the edges of the leaves. 
When they are ready to molt for the fifth time they 
begin to crawl about hunting a favorable place in which 
to rest as chrysalids. They may choose a cabbage-plant, 
but more often crawl away to a fence-post, building or 
tree. They fasten the tip of their abdomen by some 
silk threads to the wall or fence or whatever it is, and 
spin a girdle around their waist to serve as a support. 
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Then the body begins to shorten and thicken, and with 
much wriggling the larval skin is cast off, revealing the 
pupa or chrysalis. They overwinter in the chrysalis 
stage. 


Fig. 60—Cahbage-butterflies 


The female butterfly has two black spots on the 
forewing, the male only one. 


10 (b) The caterpillar of an alfalfa-butterfly (Eurymus 
eurytheme; family Papilionidae; order  Lepi- 
doptera). 


This occurs on alfalfa everywhere west of the Alle- 
ehanies, and sometimes is exceedingly abundant, espe- 
cially in the southwest. The butterfly is yellow, with 
black wings and borders, otherwise resembling the cab- 
bage-butterfly, and has similar habits and caterpillars. 


10 (c) The caterpillar of a monarch (Danaus archippus, 
called also Anosia plexippus; family Nymphalidae; 
order Lepidoptera). 

Wherever milkweed grows, one may find, with a little 
searching, caterpillars gaudy with many narrow bands 


of black, yellow and white and bearing in front a long’ 


pair of black whip-lashes sticking up, and behind a 
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‘shorter pair. These are the caterpillars of the monarch 


butterfly. Their chrysalids, also found on milkweed, 
are very beautiful, of a bright green color, studded with 
spots of burnished gold. Monarchs do not overwinter 
in the north, but come up in the spring, and in the fall 
migrate southward in great numbers. 
Sometimes one finds trees along our 
southern shores where they congregate 
in flocks in the winter, basking in the 
sun, and enjoying life, quite like per- 
sons of fashion seeking their Palm 
Beaches. 


The caterpillar of the monarch is dis- 
tasteful, and his gaudy colors are a 
warning to birds to ‘‘lay off.’’ 


10 (d) The caterpillar of a sphinx 
moth. (Family Sphingidae ; order 
Lepidoptera). 


Tomato, potato, eggplant and pepper-plants through- 
out most of the United States and southern Canada often 
furnish food to other creatures than ourselves. Among 
these other creatures is a green to dark-brown caterpillar 
three or four inches, in length with a greenish-white V 
on each segment and 
a green and_ black 
Worm: at the: tail 
‘end. When you dis- 
turb one of these to- 
mato-worms he may 
erect. the front part 
of his body, draw in 
his head and remain 
motionless in this po- 
sition for some time. 

Other green or 


Fig. 64—Calerpillar of the pen- brownish horned cat- 


marked sphinz, Sphina chersis erpillars are often 
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met with on grape, ivy, ash and other plants, and they 
are all different kinds of sphinx-caterpillars. Any cater- 
pillar with that peculiar horn on its tail, either stiff and 
curved, or more or less thread-like, may be recognized 
as a sphinx, although a few sphinx-caterpillars lack it. 
The catalpa-worm is in many parts of the southeast one 
of the most easily found sphinx-caterpillars. Southern 
scouts know that these make one of the best baits when 
fishing. 


Fig. 65—The white-lined sphinx, Deilephila lineata 


Sphinx-moths fly mostly at dusk. They are often 
called humming-bird moths. At twilight one sees them 
come swiftly flymg and poise in midair in front of a 
flower of honeysuckle, making a loud humming noise with 
their wings for all the world like a real humming-bird, 
while they uncoil their marvelously long tongue, thrust 
it deep into the tubular flower and suck its nectar. 
Catch a sphinx-moth, and notice this long tongue, how 
it is coiled up like a watch spring, and how very long 
it is if you uncoil it with a toothpick. It is easy for it 
to get nectar, from a vase-like flower-tube, when an 
ordinary moth would be helpless. If you raise a tomato- 
sphinx and dig up its chrysalis from the earthen cell 
which the caterpillar makes within which to transform, 
you will see that it has what appears to be a handle, 
like the handle of a jug. This is in reality the case in 
On hot summer nights in the south, and particularly in 


ok eS ee 
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the tropics one may find them sitting around on the 
telegraph poles that carry arc-lights, or on the ground 
or pavement beneath, their eyes reflecting a deep ruby 
flash of light. Never will the author forget the excite- 
ment of wonderful nights in the tropical mountain forests 
on the outskirts of Rio de Janeiro, collecting sphinx- 


moths at the arc-lights. Their variety and their 
abundance, and the thrill of finding each new specimen, 
_ matchless in its gorgeous livery, alive, its eyes flashing 


fire, its wings aquiver, suddenly come in swift flight 
from out of the mysterious jungle, carved deep and 
ineradicable impressions, that we rejoice to share with 


-. each and every scout who may read these lines. 


10 (¢) Tiger-beetles. (Cicindela; family Cicindelidae ; 
order Coleoptera). 

Along a country road or beaten path in summer, or 
on a mud-flat or sand-bar, or along the 
beach at the sea-shore, one sees on 
sunny days alert beetles, that rise up 
as he approaches, flying swiftly ahead 
a few feet, and then. reahght, head 
towards the intruder, so they can 
watch his motions. They stand erect 
upon long and slender legs, ready to 
again take flight, and again and again, 
as one keeps coming up with them, 
until at last, wearied, they make a long 
detour and fiy back whence they came. 
Fig. 6i—A tiger- hese are tiger-beetles. swift of wing, 
beetle (Cicin- ; ‘ 3 : 

dela limbata) fierce and insatiate in their search for 

their insect prey. 

The graceful form, the resplendent metallic-blue or 
green or coppery liveries of many species, variegated 


with buff dots and dashes or crescent-marks, have long 
given the tiger-beetles great favor among beetle- 
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collectors. The species that live on the sea-shore or 01 
white sand are often themselves white or pale in color, 
so that they can scarcely be distinguished from the sand 
on which they live. A small slender species with coppery 
elytra bearing lengthwise stripes of buff (Cicindela 
lemniscata) is very common in the southwest, and is at- 
tracted to the street-lights in large numbers, where it 
reaps a great harvest of victims. 


Mrs. Comstock has written of the larvae as follows: 


‘““The larvae of the tiger-beetles live in vertical bur- 
rows, which ean be easily recognized after one has 
learned their characteristic appearance. These burrows 
abound in sandy places, in beaten paths, and in plowed 
fields that have become dry and hard. The larger ones, 
those occupied by full-grown larvae, measure about one- 
sixth of an inch in diameter, and often extend a foot or 


more in depth. The sides are — 


smooth; the entrance to each is 
very regular in outline, and 
without any loose dirt on the 
surface of the ground near it, as 
is usually the case with some- 
what similar burrows made by 
ants. 
‘‘Wie, 68 represents a larva of 
a tiger-beetle. When watching 
Fig. 68—The larva of a for its prey, the larva rests 
tiger-beetle in its hole orfectly still at the mouth of 
its burrow. Its dirt-colored 
head 1s bent at right angles to its lghter-colored body 
and makes a neat plug to the opening of the hole. Its 
rapacious jaws extend upward, wide open, ready to 
seize the first unwary insect that walks over this living 
trap. On the fifth segment of the abdomen there is a 
hump, and on this hump are two hooks curved forward. 
This is an arrangement by which the little rascal can 
hold back and keep from being jerked out of its hole 
when it gets some large insect by the leg, and by which 
it can drag its struggling prey down into its lair, bina 
it may eat it at leisure. 
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‘“The holes of the tiger-beetle larvae are always open 
when found, the larvae being frightened away by the 
approach of the observer. But sit down near them, and 
watch quietly, and soon they will be plugged by dirt- 
colored heads. Each passer-by will cause the cautious 
larvae to retreat; but they will return in a few minutes 
to their position of patient watchfulness, and here they 
wait like a still fisherman on a log.”’ 

Mrs. Comstock in her Handbook of Nature Study 
gives further some excellent suggestions for studying 
the habits of these larvae which the interested scout 
should follow out. 


11 (a) Grouse-locusts. (Family Tettigidae; order 
Orthoptera). 
The little grouse-locusts, or pygmy locusts as they 


_ are often called, are not conspicuous insects, and although 


common enough have never been noticed by many per- 
sons, who if they have seen them at all have mistaken 
them for young grasshoppers. True enough they are 


_ grasshoppers, and always small, but not necessarily 
- young. They are always brown or grey in color, and 
- often mottled to look as though covered with lichens. 


The best place to make their acquaintance is along the 


certain by looking at the thorax. If the top of the 


- thorax extends backward in a long triangular point 
reaching to the tip of the abdomen, it is a grouse-locust. 


_ Beneath this long point the wings of the adults are hid- 


Z den, with only just their tips exposed. Take a pin and 
 dtretch out one of these wings and see what a pretty 


“jittle netted fan it is. 
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z shore of a stream or lake. On mud-flats, wet sand-bars, *@tmming-hole 
S and even among the stones you are sure to find them in 
numbers. Any little brown grasshoppers, half or three- 
- fourths of an inch long that you find in such a place will 
_ probably be grouse-locusts, but one may make definitely 
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Grouse-locusts occur in many other places, always on 
the ground, usually where the soil is very damp, because 
such soil is rich in their particular kind of food. They 
eat the surface clays and black muck consisting of vege- 
table mould, algae, lichens, mosses, ete. Notice that the 
particular kind of spot where any individual is living 
corresponds to its coloration, so that they are difficult to 
detect until they move. This fact protects them from 
their numerous enemies, such as spiders, toad-bugs, ants 
and many other creatures. When you attempt to catch 
them you will observe them leap with surprising agility. 
and very suddenly, almost invariably realighting on the 
ground, while the young of other kinds of grasshoppers 
usually alight on plant-stems, immediately dodging to 
the other side of the stem for protection. 

The adults hibernate over winter, and are the only 
northern grasshoppers that do this. ‘‘On the approach 
of winter they hide beneath chunks, chips, rubbish, the 
loose bark of logs, or beneath the bottom rails of old 
fences. Sometimes a warm sunny day in midwinter 
tempts them forth in numbers, and on such occasions the 
earth seems to swarm with them, as they leap before 
the intruder, their hard bodies striking the dead leaves 
with a sound similar to that produced by falling hail 
. . . On the first warm days of spring they can be col- 
lected by ‘hundreds from any grass-covered hillside 
having a southern exposure, or from sandy places along 


‘the margins of lakes and streams.’’ (Blatchley). 


The females dig a little pocket in the ground into 
which in mid May, in our northern states, they insert 
their eggs. The young mature by fall, or some not until 
the next spring. In midsummer one finds chiefly young, 
for the last season’s adults are by that time mostly dead. — 
and the new generation are not yet mature. 


pe 
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11 (b) Meadow-grasshoppers. (Orchelimum and Con- 
ocephalus; family Tettigoniidae ; order Orthoptera). 


These are the slender bodied green grasshoppers with 
very long thread-like feelers 
which are so common in sum- 
mer and fall in damp mead- 
ows and along the margins of 
streams, ditches and ponds. 
In such places, climbing 
among the grasses and weeds, 
countless thousands may be 
found. 
The tip of the abdomen of the female is provided with 
_a long sword-like instrument, in some kinds over twice 
_as long as the rest of the body. This is not, however, a 
weapon at all, but is used for egg-laying, to pierce into 
the pith of twigs, or into the ‘‘pine-cone’’ galls on wil- 
lows, or down between the stems and the root leaves of 
_ grass, and there to deposit the eggs. The eggs remain 
_ over winter, hatching in the spring. The young resemble 
the adults, but are wingless, and they undergo an incom- 
plete metamorphosis. They molt five times, the last time 
acquiring wings, this occurring when the summer is 
well along. 
Not until they acquire wings do they begin to sing, 
for their musical instruments are on the wings. Only 
the males have these musical organs. Lift the upper 
“wing-cover of one, look at its base, where it overlaps the 
other wing-cover, and you will see a rounded transparent 
place, erossed by a prominent curved vein, which on the 
: “under side bears a single row of minute file-like teeth. 
“These are rubbed across a vein on the upper surface of 
the other wing-cover, producing the sound, while the 
transparent area acts aS a sounding-board. Watch the 
‘males when they sing, you will see them slighly raise 


Fig. 69—A meadow-grass- 
hopper, Conocephalus 
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their wing-covers, and move them back and forth across 
each other. Each kind makes a distinct call of its own, 
and one can learn to recognize them by their songs, just 
as he would a bird. Many kinds have a night song and 
a day song which are different. They may sing their 
night song, however, whenever the sun goes under a 
cloud. 

Both sexes have ears, located, curiously enough, one 
on each front leg. Each ear is a cavity covered with a 
transparent membrane, the ear-drum. The act of sing- 
ing probably gives pleasure to the performer, who likes 
to show off in this manner before his lady love. She in 
turn doubtless finds such musical skill irresistible, and 
accepts his advances. 

Note the way that a meadow-grasshopper keeps on the 
opposite side of the stem from vour hand, moving around 
it so as to keep the stalk always between itself and you, — 
just like a squirrel on a tree trunk. In doing this it 
hugs the grass stem closely, stretching out its long hind 
legs until they are parallel with the stem. 

For methods of distinguishing meadow-grasshoppers 
from cone-headed grasshoppers and katydids, see para- 
graph 9, on page 183. 


11 (c) Katydids. (Family Tettigoniidae; order 
Orthoptera). 


There are many kinds of katydids. They differ from 
the meadow-grasshoppers in the following ways: in the 
meadow-grasshoppers the tip of the head is sharply — 
angled right where the feelers grow out, as shown in the 
figure; in the katydids it is rounded; in the meadow- 
grasshoppers the sword-like instrument with which the 
female lays her eggs (ovipositor) is slender, but slightly 
curved and often very long; in the katydids it is short, 
more like a Turk’s scimiter. 

Katydids live on trees and bushes, but some kinds on 
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weeds and low plants. Trees standing by themselves in 
the desert are almost sure to harbor some. One of the 
best ways to find them is to go after them at night with a 


Fig. 70—The angular-winged katydid (Micro- 
centrum rhombifolium). Below are its eggs 
around the edge of a leaf and on a stem 


spot-light. One can hear them singing, and sneak 
stealthily upon them, and when he locates the exact 
place from which their song is coming he can throw the 
spot-light on them, watch them sing, and catch them, for 
the light does not usually more than mildly disturb them. 
The habits of katydids, except in the places they live 
are not very different from those of the meadow-grass- 
G hoppers. They do, however, lay their eggs differently, 
gluing them in double rows along a twig, or inserting 
- them in a row around the edge of a leaf. A very few 
kinds lay them in holes in the ground. The eggs are 
large and look like flax seeds. 
: The music is made in the same manner as that of the 
-meadow-grasshoppers, but they prefer to sing mostly 
' by night, although many species have both a day song 
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and a night song. To sing much in the day time would 
advertise their whereabouts to their enemies the birds. 
Each kind has its own special song. By initating it, 
one can make them respond. Seudder tells about doing 
this with one kind as follows: ‘‘It is more noisy by 
night than by day; and the song differs considerably at 


these two times. The day song is given only during sun- . 


shine, the other by night and in cloudy weather. 1 first 
noticed this while watching one of the little creatures 
beside me; as a cloud passed over the sun he suddenly 
changed his note to one with which I was already famil- 
iar, but without knowing to what insect it belonged. At 
the same time all the individuals around me, whose 


similar day song | had heard, began to respond with the- 


night ery; the cloud passed away, and the original note 
was resumed on all sides. Judging that they preferred 


the night song to that of the day, from their increased 


stridulation during the former period, I imitated the 
night song during the sunshine, and obtained an im- 
mediate response in the same language.”’ 


Morse describes the habits of another species as fol- 


lows: ‘‘Attention is chiefly directed to it by the loud 
stridulation of the males at nightfall. During the day 
they are usually silent, or at rare intervals produce a 
short sharp zap. After dark, however, they make the 
swamp resound with their loud calls, and we then be- 
come aware of their abundance. On close examination 
at such a time the males—usually only one on each bush 
~-may be seen walking very slowly over the leaves and 
twigs. Occasionally they suddenly slightly lift and part 
the wing-covers and close them again, thereby produc- 
ing a sharp zip or crick, this being their usual day note. 
After making this sound at intervals for some time, the 
Wing-covers are opened to a greater extent, and are then 


again closed, producing a long-drawn, exceedingly loud: 
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or-r-r-r-r-ick, which is repeated in couplets several times 
in succession. This challenging ery is immediately 
answered by one after another of its neighboring fel- 
lows, until numbers are rasping out their ear-splitting 
notes, as notable a rural chorus as that of the tree-toads.’’ 
_In our southwestern plains and deserts, some kinds are 
very slender, with exceedingly long spindling legs. The 
more usual kinds are stout and green and closely re- 
semble leaves, which is one reason why they are often 
hard to find, and affords the best possible concealment 
for them from their enemies, the birds. 

For methods of distinguishing bush-katydids from 
round-headed katydids, and each from meadow-grass- 


| _ hoppers and cone-headed grasshoppers, see paragraph 


9, on page 183. 


2 (a)Squash-bugs. (Anasa tristis; family Coreidae; 
order Hemiptera). 


Squashes, purapkins, melons, and cucumbers are the 
homes of rather large brownish bugs that have a highly 
disagreeable odor which has won for them in some regions 
the name of ‘‘stink-bugs’’; squash-bug is a better name 
for them, the name stink-bug being more correctly ap- 
plied to another allied family. 

Adult squash-bugs are a trifle over one-half an inch 
in length. They spend the winter under rubbish near 
our gardens. About 
the time that their 
food-plants get above 
the ground they come 
out and begin suck- 
ing the sap, punctur- 
ing the plant with 
their beaks, in order 


Fig. T1— The growth-stages of a : inne, 
equal -bug, from (A) just hatched Ke get it. In exchange 
_ to (F) adult for the sap* which 
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they take from the plant they inject a poison which may 
be sufficiently injurious to kill small plants. 

The female lays her eggs in clusters of varying num- 
bers under the surface of the leaves of the food-plants. 
The eggs are about one-seventeenth of an inch long and 
flattened on three sides. In from one to two weeks they 
hatch into gayly colored young squash-bugs which eat 
until they have to shed their skins in order to have room 
to eat more. Five stages are passed through before the 
winged adults become developed. Only one generation 
develops in a year and for this we should be duly 
thankful. 

Squash-bugs live wherever their food-plants are grown, 
from Canada to Central America. For distinction be- 
tween the squash-bug and the horned squash-bug, see 
paragraph I (a), on page 191. 


12 (0) Chinch-bugs. (Blissus leucopterus; family 
Lygaeidae ; order Hemiptera). 

The war with insects is expensive, like all modern 
wars, crushing in its expense on both sides, and over- 
whelming to the poor farmer directly in the line of 
march. Chinch-bugs are said to have cost the people of 
the United States five hundred millions of dollars! 
Throughout the Mississippi Basin, and the Central States 
as well as in parts of the southeast it is a well-known and 
dreaded insect. Its range includes nearly the whole 
United States, but in the northeast and in the Rocky 
Mountain and Pacific Coast regions itis not so abundant 
as to be generally injurious and is consegently less well- 
known. The name chinch is also used in the south for 
bed-bugs. 

The adult is about one-sixteenth of an inch long, black- 
ish, with conspicuously white wings, and reddish legs. 
In the south the wings are of full length, covering the 
abdomen, but in the north many of the adults have wings 
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only about half the length of the abdomen, or even less, 
and these cannot be used for flight. 

During the winter adult chinch-bugs can be found 
under the  leaf- 
sheaths or husks of 
old dead cornstalks ; 
also, but with more 
difficulty, among the 
roots of grass, and 
other such _ places. 
In the spring they 
migrate to new 
grain-fields, in the 
south often all to- 
gether, filling the 
air like swarms of 
bees. They lay their 
eggs mostly between 
the leaf-sheaths and 
the stalks in winter 
wheat, but some- 


Fig. 72—Life-stages of the chinch-bug times also in young 

; corn and other 
grains or grasses. The young are bright red in color, 
but as they grow older they become duller or greyish. 
They insert their beaks in the tissue and suck the juices 
from the grain. They are very social in their nature, 
preferring to feed together in large flocks. The adults 
also do this. Growth takes about two months, and dur- 
ing this period, the harvesting of the grain leaves them 
without a food supply. They thereupon set out in a 
great army to migrate to the nearest corn-fields. They 
mass on the growing corn in such numbers as sometimes 
to conceal the stalks and bases of the leaves, and may 
destroy great corn-fields in a week’s time. 


Armies 
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12 (c) Lhe larvae of gall-wasps and thew galls. (Fam- 
ily Cynipidae ; order Hymenoptera). 
Every scout knows an oak-apple, and has also often 


Fig. 799—An oak- 
apple cut open 
(Amphibolips 
confluentis) 


seen many other curious swellings 
and knots on oak-trees and on their 
leaves and flowers. He has also 
noticed the mossy swellings on rose- 
bushes, or the prickly bunches on 
blackberry and raspberry-stems, and 
may have often wondered what all 
these things are. They are not nat- 
ural plant-parts. They are called 
galls, and are made by gall-wasps. 
There are many kinds, mostly on oak- 
trees, but some on other plants. We 
can select only one, as illustrating 


their life-histories, although the details are very different 


with the different kinds. 


The oak hedge-hog gall. 


Acraspis ertnacet; family Cynipidae; order 
S yy 


Hymenoptera). 


The leaves of white oak often bear on the underside a 


gall that has been likened to a little 
bunched up hedge-hog. It is of a dirty 
yellow and pink color, and covered all 
over with little prickles. Sometimes 
nearly every leaf on a tree will have 
from one to a dozen of these galls. In 
the fall the leaves drop, galls and all, 
the young insect inside of the gall. 
About the first week in November the 
adults emerge, gnawing their way out 
and leaving little round exit holes be- 
hind them. They are wingless, slug- 
gish of motion, reddish-brown in color, 
and more closely resemble a lot of fat 


Fig. 80 — Oak 
hedge-hog gall 
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Fig. 73 — Wool- Fig. 74— White Fig. 75—Oak 


sower gall, Andri- oak club-gall, An- knot - gall, 
cus seminator dricus clavula Andricus 
ie punclatus 


Fig. 76—Black- Fig. 77—Mossy Fig. 78 — Spiny 
berry knot-gall, rose-gall, Rho- rose-gull, Rhodi- 
‘Diastrophus dites rosae tes bicolor 
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torpid ants than anything else. They climb up any 
vertical object at hand, be it wall or what not, but those 
which crawl up any other object than the oak-trunk 
perish, while those that find the tree-trunk crawl out 
onto the twigs at the tips of the branches. All of these 
creatures are females, and without any fertilization from 
a male, they are prepared to lay eggs, which they insert 
into the winter buds of the twigs. In the spring these 
eggs hatch, and the irritation produced by the presence 
and secretions of the larvae causes the plant to form a 
srowth around them, which finally becomes a tiny gall, 
about the size of a pin head, inside of the bud. The 
larva is a white maggot, legless and eyeless; it absorbs 
nourishment from the juices of the plants. It reaches 
its growth rapidly, becomes a pupa and is ready to 
issue aS an adult when the buds burst and the leaves 
begin to expand. But what wonder is this! The adults 
that emerge are not at all like their mother. They are 
smaller in size, agile instead of sluggish, slender instead 
of corpulent, winged instead of wingless, and consist of 
both males and females instead of just females. Further- 
more, they possess characters of structure that are so 
different from those of the mother, that until their life 
history was known, no specialist even would have sus- 
pected that they were close relatives of their own mother, 
and would have given them an entirely different name. 
These mate, and the females lay their eggs in the rapidly 
growing tissue of the young leaves, the eggs hatch, and 
these new larva in turn stimulate the plant to build a gall 
around them, but this time of totally different kind, in 
fact, the very hedge-hog gall that we started out with 
the previous year. And the adults which emerge in 
November will be replicas of their grandmothers, but 
have no resemblance to their mothers, and so it goes on 
in what naturalists call an alternation of generations. 
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Break open any sort of an oak-gall, and you will find 
one or more little hollow kernel-like cells in the center, 
surrounded by a smooth hard wall and in these you will 
find white grub-like larvae. These are the larvae of the 
gall-makers, but some of them may be the larvae of other 
kinds of gall-wasps, which do not trouble to build their 
own galls, but which live in the galls made by others. 
Or they may be the larvae of parasitic wasps, that will 
destroy the gall-maker larvae and feed on its tissues and 
juices. 


12 (d) Other galls. 


A great many galls on other plants, and a few on 
oaks, are caused by various sorts of 
insects other than gall-wasps, espe- 
cially by gall-gnats (Family Ceci- 
domyiidae). The larvae of the latter 
may usually be recognized by being 
of an orange color. A big bunch look- 
ing like a pine cone, but growing on 
a willow tree, is a common example 
of their work (pine-cone gall of the 
willow, Rhabdophaga  strobiloides ; Big: WEE 
family Cecidomyiidae; order Dipte- sof thanotlole 
ra), and they make galls on many 
herbaceous plants. A long swelling in golden rod stems 
is made by a caterpillar, and a very common gall is‘a 


marble-like swelling on wild lettuce made by a fly of the 


family Trypetidae. 
The observant scout, if interested, can learn many still 
unknown facts about the lives of these insects, and con- 


tribute in a very real way to the science of entomology, 


and perhaps really begin to earn a reputation as an 
entomologist. 


Spongers 
and 


worse 


CHAPTER III 
KEEPING SOCIAL INSECTS UNDER OBSERVATION 


REQUIREMENT NUMBER TWO 


Make an artificial ants’ nest, suitable for observation, 
and maintain a colony of ants for at least two weeks. 
Make a record of interesting facts and habits observed. 
Or do the sume with an observation hive of bees. 


DIRECTIONS FOR MAKING AN ANTS’ NEST 
List of Material Needed 


(a) Plank about 10 ins. x 18 ins. 
(b) 2 strips 10 ins. x 3 ins. x % in. 
2 strips 18% ins. x 3 ins. x 4 in. 
(c) 2 strips 844 ins. x 1 in. x % in. ee aging 
2 strips 18% ins. x 1 in. x 4 in. ‘ 
(d) Some narrow strips about % or 1/8 in. thick 


(e) 2 pieces of glass each 4 ins. x 5 ins., preferably orange- 
colored 


(f) 2 or 3 lbs. plaster of Paris or flour 
The exact dimensions of the pieces of Goon are not 
of importance. Take the strips lettered (b) and nail 
them on to the edges of the plank (a) so as to form a 
tray, with a wall about 2 inches high. Nail the strips 
lettered (c) flatwise on top of these so as to make a rim 
around the top (c), projecting 34 of an inch toward the 
center. The space under this rim is to be kept banked 
up vertically with flour or dry plaster of paris, (f), or 
other harmless powder, so as to make a wall which the 
ants cannot climb. | 
Next take the narrow strips (d) and nail them onto 
the floor of the tray, in such a way as to construct in 
its center two adjoining compartments (g and h) each 
4 x 5 inches (outside measurements), and 14 or 1/3 of 
an inch deep. Connect these with each other and with 
the outside part of the tray by cutting narrow passage- ~ 
ways (i) in the walls for the ants to go through. These 
compartments (g and h) are to serve as the ants’ nesting - 
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Fig. 82—Top view and cross-section through center of ants’ nest 


(a) Plank forming base of nest 

(6) Strips forming walls of nest 

(c) Horizontal strip forming flange on top of walls 

(d) Walls enclosing cells in which ants live 

(6) Glass covering ants’ cells; a separate pane over each can 

(f) Flour or other harmless powder banked up so steeply against 
the walls that the ants cannot climb out 

(9) Darkened cell; keep glass top covered with a board when not 
under observation, or better, use orange glass 

(h) Light cell. 

(4) Ants’ entrance-way to cells 

(#) Sponge kept soaked with food for ants 

(w) Sponge kept moistened with water 


places and should be kept covered with pieces of orange- 
colored glass (e). The ants do not perceive the light 
which comes through this glass and carry on undisturbed 
as though living in the darkness. If orange-colored glass 
cannot be obtained, use a piece of plain glass and cover 
it with a board when not under observation. In one of 
these cells keep always a well-moistened sponge (w) or 
piece of blotting paper, to keep the air sufficiently damp, 
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thus permitting the ants to select a moist place in (g) 


or a dry one in (h) as needed, in which to keep their 


eggs and larvae. Outside in the tray keep a piece of 
sponge (s) or blotting paper soaked with a thick mix- 
ture of raw yolk of egg, sugar and honey. Occasionally 
vary their diet with some chopped freshly killed insects. 
Miss Fielde says: ‘‘Sponge cake merged in honey or 
molasses, banana, apple, mashed walnut, and the muscu- 
lar parts of insect larvae are among their favorite foods.”’ 
The ants are free to run over the surface of the tray 
(a), but pile (f) of either dry plaster of paris or of 
flour or some other harmless powder must be kept heaped 
up against the edges of the tray all the way around so 
steep that the ants cannot climb up it. In this way they 
will be confined to the tray. : 


Stocking the Nest 


Take a trowel and a pasteboard box and go in seareh 


of a colony of the kind of ant you may wish to study. 


Dig into it as deeply as may be necessary in order to 
uncover plenty of chambers filled with larvae, and pupae. 
and eggs; dig these out and transfer on the trowel as 
many of the immature stages as possible into the box, 
taking care not to injure them any more than ean be 
helped, and of course put in many of the worker ants, 
more or less mixed up with the earth in which they are 
nesting. Best of all try to find the queen, which may 
be recognized by its much larger size. Take the box of 
ants back to the artificial nest that you have all ready, 
glasses and covers in position on top of the cells. Turn 
what you have brought out into a piece of cardboard, 
or the lid of the box, and set it within the artificial nest. 
After awhile the ants will find the entrance to the dark 
cells, and will carry in all of their brood; then the box 
lid and the earth on it may be removed. If there is too 
much earth brought in they may try to nest in it. 


‘ 
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- In order to clean either cell of the nest, one has but 
to cover it only with white glass for a while, until the 
ants, annoyed by the light, carry all of their young into 
the darkened chamber. 

To open a large nest of the agricultural ant, one will 
need a shovel and pick, and will have trouble to avoid 
the stings of the ants, which are quite fiery. Carpenter- 
ants are to be gotten by crumbling the dead logs in which 
they live. 
~ In order to live healthily, ants must have 
sufficient moisture, fresh air, and plenty of food. 
Do net let the sun shine directly onto the glass top of 
the cells, or it will kil] the ants. When not under obser- 
vation it is best to keep the glasses covered with paste- 
board box-lids filled with earth, which will absorb the 
sun’s heat if it should fall on them. 


Other Ways of Making Nests 


Another type of ant-nest, known as the Fielde ant-nest, 
may be preferred by some scouts. ‘‘It is made of panes 
of glass glued together by Le Page’s liquid glue. A 


Fig. 883—A Fielde ant-nest 
large square pane is used for the bottom. The wall and 
partitions are narrow strips of glass laid flat. Two 
strips of ‘double thick’ glass make it the right height. 


An aperture at (a) is left, but plugged up with cotton 
except when one wishes to transfer the ants to another 
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nest. On the top of each wall and partition is a narrow 
strip of coarse toweling. It is glued to the top of the 
glass.and then the free edge turned back. The parti- 
tions and walls are then less than one-half inch high. 
Two panes of glass are used for the roof, so that one 
can be removed at a time. These roof panes are just 
laid on and not fastened. Over each is a piece of black 
blotting paper to darken the rooms. The outside walls 
are also painted black. ‘In one room is a thin, flat piece 
of wet sponge; this is to furnish drink for the ants and 
moisture for the rooms. If the ants have many cucoons, 
a piece of dry cloth should replace the sponge, as ants 
keep their pupae in dry situations, while the larvae need 
moisture. The whole nest can be placed on a sheet of 
white blotting paper. Food is placed in one room. The 
other room is kept for the nursery. More elaborate nests 
can be made on this same plan, with more rooms and 
with some slender partitions near the larger walls to 
simulate ant runways. The roof may be fastened down 
and the nest carried about, or several nests may be 
fitted into a case especially made to carry them.’’ 

Still another, simpler, type of nest ‘‘is made by plac- 
ing a glass jar or cylinder inside another glass jar of 
slightly greater diameter, the space between the two 
filled with soil, or wood dust, in which the ants can 
tunnel and form their nests. The inner jar is shorter 
than the outer, and the inner space or well is used as a 
food chamber. A-stick leading from the bottom of the 
well to the top of the inner jar permits the ants to go 
from the nest to well and back. A net of wire should be 
placed over the top of the outer jar to prevent the escape 
of the ants; and a cylinder of black paper may be slipped 
over the outer jar to keep the galleries dark.’’ 


The Ants’ Ways of Living 


Here are some things suggested by Mrs. Comstock to 
do with your ants: 
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Put in some ants of another kind and see how they 
are treated. Put in some of the same kind from another 
nest. Later put in some from the same nest from which 
you took the original colony. Do the ants know the 
difference? Try putting in more larvae and pupae from 
this nest, and from others. How are they treated? 


What do the ants do with the dead ones? Do they 
have a regular place to put them? Do they ever change 
this place? Try putting in seeds, dry parts of insects, 
etc., and see how they take care of rubbish like that. 


How do ants use their feelers? Watch them clean 
them. Do they ever seem to communicate with each 
other? How? Hide a wounded caterpillar somewhere 
on the tray, and see how soon they discover it. After 
the first ant finds it do the others come more quickly? 
Did the first seem in any way to spread the news? 


How do they treat the young? Do they gather them 
into piles according to size? Do they ever move these 
piles? What makes them move them? Do the eggs and 
larvae stick together? If so, why? How do they clean 
the young? Do they help the pupae to hatch? What 
eolor are the newly hatched workers (callows)? How 
do the other ants treat them? How long before they get 
their regular color? Do the other ants have to teach 
them what to do? Do you ever find one ant feeding 
another? How? 

Bring some branches covered with plant lice or mealy 
bugs and lay them on the tray. What do the ants do? 
The answer may depend upon the kind of ant. 

Tf your nest has a queen, how do the workers treat 
her? Does she take care of the eggs? Of the larvae? 
What becomes of an egg after it is laid? 

Are there any big-headed workers (soldiers) in the 


nest? Tf so, what do they do? 
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Guests 


There are many kinds of msects that live in the nests 
of ants as their guests and are wholly dependent upon 
them for a livelihood. Some of these the ants don’t like, 
others they seem to welcome, and to feed. In digging 
into an ants’ nest, if you are so fortunate as to catch 
any kind of an insect that is not an ant, be careful to 
keep it, and put it into the artificial nest and see what 
happens. Do the ants feed it? Does it have any way 
of asking food from the ants? Do the ants obtain any- 
thing in return from it? Some of these guests have lit- 
tle bunches of golden hairs at the base of which is 
exuded a sweet liquid of which the ants are exceedingly 
fond, and the ants lick these bunches of hair to get the 
sweet. Do the guests steal food from the ants? Do 
the ants try to catch and kill the guests? What about 
the young of the guests? Much remains unknown about 
these interesting creatures, and it will be worth while 
to carefully write up a record of all observations you 
make, and keep it, together with specimens of both the 
guest and kind of ant, in order that they can be posi- 
tively identified, in case your observations should be 
found to bring out unknown facts. A good way to 
eatch these guests is to place boards over the top of 
ants’ nests, and from time to time turn them over, when 
the ants’ guests may sometimes be found underneath. 
Curious little oval roaches are among the more common 
guests. 

Of one of the guests, a chunky little red beetle, Dr. 
Wheeler writes: ‘‘The beetle runs about the nest with 
surprising agility, or stands motionless, its front legs 
held up and turned forward. When a beetle in this 
position is touched by a passing ant, it begins to wave its 
front legs, as if to draw attention. The ant stops and 
hegins to lick the beetle, or seizes it with her jaws. She 
carries it about the nest, or stops, and holding it upright 
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with her front legs, licks its head in a quick effusive man- 
ner. Suddenly it stops, sticks out its tongue and regurgi- 
tates a drop of food onto the beetle’s face. Then the 
beetle sticks out its head, works its jaws, and rapidly 
consumes the food, which may have flooded its entire 
face. ‘Then the ant licks the beetle’s face, as though to 
clean it, and either leaves it, or regurgitates another 
drop. This feeding and cleaning alternates again and 


again, as though the ant were fascinated with her pet 


and could not feed and fondle it enough. The behavior 
of these ants, as they hold the chunky little red urchins 
in their paws and pour liquid into them as if they 
were sO many casks, is a comical sight. Comical, too, 
is the behavior of the beetle while waiting to be noticed, 
with its head and front legs held up. At such times it 
assumes a ridiculous, cocky air.’”’ 

Another kind of guest is a thief, and not welcomed 
by the ants. The French entomologist, Janet, tells 
about it: ‘‘From the instant the first foragers return 
to the nest chamber, these guests showed by their excite- 
ment that they perceive the odor of honey. Soon a 
considerable number of foraging ants are grouped in 
couples with those who 
have remained at home 
for the purpose of re- 
gurgigating food to 
them. They elevate 
their bodies, and often 
raise their front legs, 
leaving a space be- Fig. 84—Ants feeding one another, 
neath. As soon as On€ while their guest, Lepismina, robs 
of these guests come to them of the drop of food 
such a couple, it slips 
into the space, raises its head, suddenly snaps up the 


droplet passing between the ants, and makes off at 


once as if to escape pursuit. But the ants, standing face 
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to face, are not sufficiently free in their movements to 
even threaten the robber, which proceeds to take toll 
from couple after couple until its appetite is satisfied.”’ 
This kind of guest has a body made slippery by a cover- 
ing of smooth scales, and its body tapers to the tip, so 
that it is difficult for an ant to get a hold on it with its 
jaws. Figure 84 shows one of these creatures robbing 
two ants that are feeding each other. 

Every scout should read Dr. McCook’s ‘‘Ant Com- 
munities’’ (See Bibliography, page 172, item 35), which 


is an interesting account of the habits of ants. More 


advanced scouts will be interested in several of the 
chapters of Dr. Wheeler’s Ant-book, which tells, in a 
more technical way, very many astonishing things. (See 
Bibliography, page 172, item 36). 

Before stocking your ants’ nest, read what is said 
about ants under requirement number I. 8. on pages 
69 to 77 of the pamphlet. 

THE CONSTRUCTION OF OBSERVATION-HIVES 

Observation-hives, or small hives with glass sides, may 
be purchased from the larger manufacturers of bee- 
keepers’ supphes, but these are quite expensive and ne 
better than hives that may be constructed by scouts wh« 
have the use of simple tools and inexpensive materials. 
A earefully-drawn set of working plans have been pre- 
pared for this pamphlet by a scout. They are for a 
hive that will take a single frame of the standard Langs- 
troth dimensions. Additional measurements will be 
given for a two-frame hive. By following carefully the 
plans furnished, you should be able to produce at small 
cost an excellent hive like the one illustrated here. 


Utility of the One- and Two-frame Hives 
For periods of one or two weeks, in May and June, 


the one-frame hive will prove very satisfactory, but by 
far the better instrument for prolonged use and ad- 
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Fig. 86.—Side view of two-frame observation-hive. Hinged cover 
raised, showing screened ventilators and uncovering grooves on 
the ends of hive for receiving frames. One side taken off, expos- 
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ing at bottom of hive the metal clips which hold the frames. 
End View of One-Frame Hive. Runway at Base 
; 


Fig. 87.—Side view of hive with side removed and frame in 
place. Feeding funnel runs to a shallow pan at bottom of hive 
shown below the frames at the right. The cage on the right is for 
the queen. The covered runway on left fits under the window sash. 
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vantageous operation is the hive constructed to contain 
two brood-frames. A larger number of bees can be kept 
and more normal interior conditions are provided, when 
the larger hive is used. One-frame hives are primarily 
for warm weather, whereas it is practicable to maintain 
and study the larger apparatus throughout the winter. 
One-frame hives have the advantage of exposing all of 
the inmates on both sides of the frame when opened, there 
being no place where the bees may conceal themselves. 
The two-frame apparatus on the other hand allows for 
protracted feeding experiments and permits the obser- 
vation of phenomena that are all impossible in the 
smaller hive. These phenomena will be discussed else- 
where in this article. 
Materials 
Onr-FRAME Hive 


bottom board % x 4 x 20 13/16 inches 
top board % x 4 x 20 13/16 inches 
end pieces % x 3 x 9% inches 

strips % x % x 20 inches 

shutters of %¢-inch composition board 18% x 8% _ inches 
heavy tin holders 4%» x 1% inches 

tin entrace closer 1 x 21% inches 
2-inch squares of screen wire 

l-inch hinges 

small hooks and screw eyes 

small screw knobs 

pieces of glass 914 x 197% inches 
frame with comb 
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Two-rramMEe Hive 


bottom board % x 534 x 20 13/16, inches 

top board % x 5% x 20 18/16 inches 

end pieces % x 4%4 x 95 inches 

ae 3% x %& x 20 inches 

shutters of %-inch composition board 181 i 
heavy tin holders 1% x 314. inches pein” 
tin entrance closer 1 x 2% inches 

2-inch squares of screen wire 

l-inch hinges 

small hooks and screw eyes 

small screw knobs 

2 pieces of glass 914 x 18% inches 

2 frames with comb 

Clear pine lumber. is the most desirable. 
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Fig. 85—Construction of observation-hive. Drawing by 
Assistant Scoutmaster Donald T. Ries 


(1) End 

(2) Strip 

(3) Bottom 

(4) Top 

(5) Metal holder for frame 
How to Build the Hwes 

It will be unnecessary to explain how to build more 
than one of these hives. For the sake of simplicity the 
construction of the one-frame is, therefore, given. 

With a plane, bevel off the corners of one side of the 
bottom board (deseribed in the list of materials) to 
the depth of one-half inch. At one end on this beveled 
side, draw the rectangle shown in number 3, figure 85. 
With a chisel, cut a trough in this rectangle which will 
be one-half inch deep at the edge of the board and taper 
up evenly to the level of the board and towards the 
center of the board. This will be the entrance to the 
hive. 


Bevel the top board the same as you did the bottom 


board and in it bore two one-inch holes as shown in the 


figure. Tack a square of screen wire over each of these 
ventilator holes, on the unbeveled side. On one side of 
each end piece, cut two grooves, one-quarter inch deep, 
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two and one-quarter inches apart and equally distant 
from the edges. At one end, on the same side on which 
you have cut the grooves, chisel out a rectangular area 
two inches long, one and one-quarter inches wide, and 
one-half inch deep. (See figure 85, Number 1A). This 
last described groove will hold the upper part of the 
frame which bears the comb. ‘Tack a square of screen- 
wire over each of these ventilator holes. In each end 
piece, bore a one-inch hole as shown in the figure. Seven- 
eiehths inch from this same end, and from either side, 
saw in to the groove which will bear the glass. From 
the same end, saw along the outer edge of these grooves 
making the notch shown. If you saw in the groove in- 
stead of along the outer edge, you will be unable to put 
in the glass, 

Nail the ends of the strips to each of the end pieces 
in the places just prepared for them. Nail or screw the 
end pieces to the baseboard. Fasten the top board to the 
top strips with the hinges. Bend the tin frame-sup- 
porters into a U, the base of which is one-half inch wide, 
and fasten to the bottom board as shown. With two 
tacks, make a guide for the entrance-closer. Fasten 
hooks and screw eyes and screw knobs as shown in the 
figure. Slip in the panes of glass and the frame is ready. 


The Shedded Runway 

Observation hives, whether operated in summer or 
winter, must be placed at a window so that the bees may 
have free exit on warm, pleasant days. A southern ex- 
posure is preferable in winter, while an eastern exit is 
better for the warmer months. It must be remembered, 
however, that a side exposed to the prevailing winds is 
always undesirable. A draughty observation-hive is 
certain to meet with disaster. The shedded runway is 
merely a tunnel of wood communicating with the out- 
side, being attached to the front of the hive and pro- 
jecting out under the sash. It permits the bees to come 
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and go without the annoyance of having any at large in 
the room. The runway for the two-frame hive is con- 
structed of four parts of three-eighths inch material with 
the following dimensions: 


Length (inches) Width (inches ) 
5 5/16 of %-inch material Top 4 
6 of %-inch material Bottom 5 5/16 
7 of 46-inch material ‘Two sides % 


Stocking the Hwe 

A bee-keeper owning Italian bees and standard hives 
with movable Langstroth frames may be living nearby. 
lf so, it will facilitate matters to arrange with him to 
obtain one frame of bees and a queen. Most bee-keepers 
will do this at a nominal charge, and, in addition, will, 
if required, look in from time to time to see that things 
are running smoothly. If bees are not procurable in the 
vicinity, a one-frame nucleus may always be purchased 
from dealers in standard Italian stock. A list of reliable 
dealers will be appended to this section. It is recom- 
mended that only Italian bees be purchased if possible. 
They are gentle, and give but little trouble to those who 
operate and care for the hive. 


Operation 

The shutters should always be on the hive when the 
bees are not under observation. The normal beehive 
is dark on the inside. The entrance should be kept 
closed when the wind is blowing directly into it; except 
in warm weather a draught will prove injurious to the 
bees if brood or young bees are in the comb. If a queen 
is not obtained for the observation hive.. the little colony 
will soon dwindle away and die. A young queen lays 
very rapidly and will soon have all available space oecu- 
pied with eggs, and in May or June a constant watch 
must be kept or the queen will lead out a little swarm 
and leave the hive without bees. An old queen that lays 
more slowly than a young one, is preferable for the 
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observation hive if One can be obtained. There are 
two ways to prevent a loss of the bees by swarming out. 
First, with a pair of fine scissors let the tip of the queen’s 
wings be clipped. If possible, have an experienced bee- 
keeper perform this operation, if not, it may be care- 
fully done by anyone without fear, for the queen does 
not sting when being handled. A clipped queen cannot 
fly. In attempting to lead out a swarm, she will fall 
to the ground and ean easily be found if the grass is 
kept down under the window. She should be placed in 


‘a ¢age when this happens, and returned to the 


hive. The bees will come back. Second, from time 
to time it is advisable to cage the queen and keep her 
confined while the brood in the comb is developing. 
She should be placed in the cage on the bottom bar of 
the frame as shown in the cut. The worker bees will 
feed and tend to her during the period of confinement. 
The time to cage the queen is indicated by the condition 
of the comb, if all the cells are filled with eggs no fur- 
ther freedom should be given her until the emerging 
bees have made room for her to resume her activities. 
When it is necessary to manipulate the bees, the hive 
entrance should be closed and the apparatus carried out- 
side. The manipulator should provide himself with a 
veil, gloves, and a small smoker. Handle the bees care- 
fully and expeditiously. Return them at once to their 
stand. If the hive becomes overcrowded with bees, it 
should be closed up and removed at midday when many 
of the workers are in the field; a plain wooden box with 
an entrance hole can be set in its place, the returning 
bees will cluster in this receptacle and can be removed 
at night. The observation hive is then replaced, and the 
bees in the box may either be destroyed or united with 
other bees. If the feeding experiments, to be suggested 
later, are undertaken in a two-frame hive, only one frame 
of bees should be introduced when the hive is being 
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stocked. The second frame should be empty or pur 
chased with a sheet of foundation only. Foundation is 
a sheet of wax upon which the bees build a comb, using 
it as a base. One gets a more regular comb than would 
otherwise result. 
Feeding-apparatus for Two-frame Hive 

Some interesting habits of the honeybee may be ob- 
served if a simple device is added to the equipment 
whereby the colony may be fed while being studied. The 
two-frame observation hive is to be reeommended for this 
purpose. To it may be adjusted a contrivance that en- 
ables the operator to quickly perform several experi- 
ments in feeding, and which under favorable conditions 
permits the witnessing of the most remarkable phenom 
enon of the bee’s world, the secretion of wax and the 
building of honeycomb. A glass, or tin tube, three- 
eighths of an inch in diameter, and approximately twelve 
inches long is inserted through a hole so bored in the 
hive-top that it permits the tube to pass down between 
the frames to the bottom, where it dips into a shallow re- 
ceptacle. The lower end of the tube should be partly 
plugged so the feed will run but slowly into the pan. 
A small funnel is used to facilitate the pouring of the 
sirup. The sirup used for feeding the bees may be 
made by using cane-sugar, and hot water, in equal 
amounts; this should be stirred well until all the sugar 
is dissolved, and one-twentieth of a teaspoonful of tar- 
tarie acid should be added to each pound of sugar used. 
Bees require a high temperature in order to be able to 
secrete wax. When one frame in the hive has been left 
empty or supplied with comb foundation only, the bees 
will attempt to build comb in it, if feed is given regularly 
and as rapidly as they can take it up and if a high 
temperature is maintained in the room where they are 
kept. No more wonderful performance in the animal 
world can be witnessed than this building of honeycomb, 


124 STUDYING THE BEES 


Studying the Bees in the Hwe 
During the months of May and June three kinds of 
bees may be present in the hive—the queen, the workers, 
and the drones. During the winter the drones will be 


absent. The Queen 


This long-bodied, graceful insect, the mother of all the 
bees in the colony, should be studied with care. Observe 
the position of her eyes, both compound and simple; the 
length, shape, and position of her antennae (feelers) ; 
length of her wings as compared with the great extent 
of her body ; and lastly the length, color, and pointed tip 


_of her abdomen. The queen has a sting that she rarely, 


if ever, uses on man. It is reserved for combative en- 
eounters with other queens. There is only one queen 
in any normal colony of bees. 
The Worker 
Next in importance to the queen are the workers. 
Compare the size and color of the body, the shape of the 
compound eyes, and the length of the antennae, with 
that of the corresponding organs of the queen. Note 
the difference in colox in individual workers. Very old 
field-bees may be nearly black; their delicate wings are 
usually frayed also. The young bees are light in eolor. 
Can you discover to what their difference in color is due? 
The workers do all the work, gather nectar, pollen, and 
hee-glue, keep the hive clean, build the comb, nurse the 
voung bees and take care of the queen. The workers 
are the bees that sting. Tf you look carefully some day, 
you may observe the sting of the worker bee protruding. 
The Drone 
This large burly fellow will appear in the spring, but 


you will not find him during the winter, beeause his | 


sisters, the workers, piteh him out of the hive in autumn. 
Study carefully the drones when they come. Note how 
very different they are from the queen and the workers. 
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Observe the enormous compound eyes that meet on the 
top of the drone’s head. The position of his simple eyes 
may be noted also. Notice his extremely long wings, and 
the rounded tip of his abdomen fringed with bristly 
hairs. The drones do not gather honey or do any of 
the work in the hive. They are perfectly harmless for 
they are not provided with stimgs. 


Egg-Laying of the Queen, and Brood-Rearing 

If the observation hive is established in the autumn, 
there will follow a period in which no eggs will be laid 
by the queen. If no mishap occurs to the colony during 
the winter, egg-laying will begin early in the year and 
the, queen’s method of depositing her eggs, one in each 
waxen cell, may be observed. The eggs are nearly one- 
sixteenth of an inch in length and may be, plainly seen. 
The brood-comb will probably contain cells of two sizes. 
Drone-cells are one-quarter of an inch in diameter and 
workers’ cells, about one-fifth of an inch across. When 
the eggs hatch (note number of days), small wormlike 
baby bees, called larvae, may be seen in the cells. At 
this time the activities of the nurse-bees feeding the 
larvae should be studied. Note the color and changes 
that take place in the development of the larvae from 
day to day. At the time brood-rearing begins, two things 
necessary for the nourishment of the immature bees 
must be supplied—-water and a substitute for polleu, an 
indispensable food. Water may be introduced through 
the feeding apparatus, and fine rye flour mixed with a 
little lycopodium powder (procurable at pharmacies) 
can be placed in a shallow dish and pushed into the 
sshedded runway. This makes a fairly good substitute 
for natural pollen. After a period, the cells will be 
capped over and the larvae then change to pupae. Ob. 
serve the difference between the capping-over of the 
worker- and of the drone-cells, 
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Bringing in the Pollen 

When pollen is being brought into the hive, the won- 
derful little baskets on the hind pair of legs of, the 
worker-bees should be studied; also how they deposit the 
pollen and pack it in the cells. Masses of pollen mixed — 
with honey when packed in the comb are called bee- 
bread. Do the bees cap-Over the cells containing pollen? 
In the spring you may observe shining brown beads in 
their pollen-baskets. They are tiny lumps of bee-glue 
that the bees gather from the sticky buds of certain 
plants. 


Emerging of the Adult : 

After twenty-one days from the time the eggs were . 
laid, the cappings of the worker-cells will be gnawed 
through, for bees have strong jaws, and the full-grown 
bees will begin to emerge. The drones will require 

twenty-five days to complete their development. The ~ 


conduct, appearance, and reception of these young bees 
should be studied. : 
Collecting Sweets, and Feeding Habits 

Pour a little sirup into a top ventilation hole and tilt 
the hive until some of it runs down one of the glass sides. 
Many bees will hasten to gather this sirup from the 
glass and the long, flexible, highly-developed tongue may 
be closely studied. It is like a tube and the sirup is 
sucked through it into the honey-stomach by the worker- 
bees. It is then carried to a cell and regurgitated. By 
coloring the sirup with some harmless candy coloring — 
matter, red, yellow, or green, the exact spot where it is 
being deposited may be observed. If two colors are fed 
simultaneously it will be interesting to see if the bees 
| keep the colors separate or whether they mix them in 
) one cell. The tongue is used in feeding the queen and 
the drones. Try to detect the honeybees in the act of 
using their tongues in this manner, 
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Cleanliness of Bees 

Much of the bees’ time is taken up in keeping them- 
selves and their home immaculately clean. Many indi- 
viduals spend much time in keeping their newly-emerged 
sisters tidy. The tongue and anterior pair of legs are 
mostly used in these operations. Debris and dead com- 
panions are removed from the hive whenever possible. 
Flour may be puffed through the top ventilators of the 
hive, covering several individuals; note the way that 
they have of ridding themselves of it. Observe antenna- 
cleaner on the front legs of the workers; its employ- 
ment is very skillful and amusing. Place a rather large 
piece of raw meat on the bottom of the hive; if it is too 
large to remove the bees will cover it with bee-glue. 
This experiment should be attempted only in the spring 
when bee-glue is obtainable by the bees. 


Fanning 

In the midst of many bees actively moving about, one 
will now and then be seen standing still, vibrating its 
wings at great speed. Such bees are fanners. They set 
up currents of air and keep them circulating in the hive. 
The song of the bee is the humming caused by the rapid 
beating of its gauzy wings. This song can be distinctly 
heard when the fanners are at work. Bees are capable 
of making several notes, one when angry, and one when 
happy and contented. Still another is heard when they 
have lost their queen. The drone makes a song with his 
wings that is very loud and blustering. 
Response of the Workers to the Presence of the Queen 

The extraordinary sight of a ring of workers around 
the queen, their heads all turned respectfully toward 


- her, may often be witnessed in the observation hive. It 


is thought that her odor is responsible for this behavior. 
It should be observed that wherever she moves on the 
comb, reom is made for her, and when she pauses a num- 
ber of workers seem to pay her homage. 
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Other Things 

When the shutters of the hive are removed and the 
interior is suddenly flooded with light some of the bees 
will act in a peculiar manuer. 

The bottom of bees’ feet are provitled with sticky pads, 
called empodia, and the bees are enabled to run over 
the smooth surface of the glass because of these organs. 
After a time, the glass sides of the hive will become 
clouded and will require washing. A substance coming 
from the empodia is responsible for this. 

It may be interesting to note the response on the part 
of the bees to foods other than those normal to them. 
Sirup or diluted honey may be mixed with harmless sub- 
stances ordinarily foreign to the experience of bees, and 
fed in small amounts. Their reaction to such food will 
afford interesting material for observation. Essential 
oils, such as wintergreen, or the acid juice of lemon may 
he used and the sirup may be fed hot or cold to vary the 
experiment. 


i 
CHAPTER IV 
MAKING A COLLECTION OF INSECTS 
REQUIREMENT NUMBER THREE 


Make a collection of 50 species of insects. This col- 
lection will be judged upon four points: (1) correctness 
of names; (2) neatness of arrangement; (8) perfect 
condition of the specimens (clean, unbroken, and prop- 
erly mounted): (4) adherence to the following rules: 


(a) It is desirable that each species be represented by 
two male and two female specumens when they can 
he readily found and the sexes easily distinguished. 

Each kind of insect is incompletely shown without 
specimens of cach sex. Often the sexes can be easily 
distinguished by color (as in many butterflies and 
moths) or by shape of antennae, or number of segments 
in the antennae (thirteen segments in male and twelve 
in female bees and wasps, also any bee or wasp with a 
sting is a female or worker), or by shape or structure 
of the abdomen, but no rule can be laid down for all, 
and often it is very difficult to distinguish them. The 
scout need only distinguish those for which he can find 
an easy method. 

The scout may wonder why one specimen of each sex 
is not enough. There are several reasons why it is better 
to aim to have two, but if the insect is rare or difficult 
to obtain, it is all right to be satisfied with one. Insect- 
collectors, if they are making their own private collec- 
tion, usually adopt a definite number, such as four, or 
eight or twelve of a kind which they call a ‘‘set,’’ and in 
arranging their boxes they leave room for that many 
of each species, and try to obtain them. Additional 
specimens they store away as “‘duplicates’’ for exchange 
with other collectors. 


Why twof 


The big's 
own set. 


You and I 
are different 


Where do 
you live, 
Mr. Bug? 


Fancy 
dress 


Parade 
of the 
Bugs 
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? 


One reason why the ‘‘set’’ consists of several speci- 
mens is that many insects of the same kind are different 
from one another in details of color, size or even form ; 
that is, as we say, they show individual variation. For 
example, of the six-spotted tiger-beetle, very common in 
the east, some individuals are bright green, some de- 
cidedly blue, some have six yellow spots on the wing 
covers, some less, some none. By putting‘in the ‘‘set”’ 
such different individuals, one shows at once to any 
one interested in this species that he need not expect to 
find all specimens alike, and shows him just about what 
differences he will find, and furthermore makes clear, 
that if one chances upon one of these different individ- 
uals that it really is a six-spotted tiger-beetle, and not 
something else to puzzle over. On the other hand, if the 
specimens of the ‘‘set’’ are all alike, one may assume 
that that particular insect doesn’t show much variation 
in the region where the collection was made. Entomol- 
ogists, however, like to have the specimens in their ‘‘set’’ 
come from as many different regions as possible, so as 
to give some idea of extent or geographical distribution 
of the kind. 

If you watch a parade, two or three ranks of men 
going by in a particular fancy uniform of some organ- 
ization make quite an impression, don’t they? But if 
the parade were to consist of just one man from each 
organization wearing its uniform, and walking in file 
down the middle of the street, it wouldn’t amount to 
much, would it? Do you get the idea? A group all 
alike, makes an impression that one individual does not. 
Carry the idea to the insect collection; a little block of 
individuals all of one kind neatly arranged in one or 
two ranks, just like a parade, carries an impression, and 
helps us remember that species, by calling up in our 
mind the mass-image that they haye created, 
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Scouts like to do things right, and not by simplified 
‘‘kid’s’? methods, so we have drawn up these rules to 
produce a collection that would meet the critical ap- 
proval of a technical entomologist; and we feel con- 
fident that scouts will take pride in producing such. 


(b) A neat written or typewritten label stating the 
name of the species (either common name or 
scientific, or both) to be pinned on the left of or 
above the row of specimens of each species.* 


It is easy to tell that you are a scout, and your rank, 
by looking at your uniform, but to tell what kind of a 
scout you are—that would be more difficult until I know 
you pretty well, wouldn’t it? It is an easy matter to 
tell the kind, in general, that an insect belongs to, as 
bumble-bee, or water-strider, or crane-fly, but to tell the 
exact kind (species) is a different matter. In New York 
State there are found thirteen different kinds of bumble- 
bees, of two genera, nine kinds of water-striders, of five 
genera, but about three hundred kinds of crane-flies, of 
some fifty-three different genera, for crane-flies form of 
themselves a whole family of flies. To tell the exact 
species of an insect is often a technical matter requiring 
the knowledge of a specialist. How far and how suc- 
cessfully the scout can go in determining his specimens 
will depend upon the books to which he has access and 
his skill in using them, upon collections in museums 
which he can visit, or upon the help of those who know. 
All that ean be asked of a scout is that he distinguish 
the kinds and find their names as closely as he ean, with 
the means at his disposal. What for one scout would be 
easy, for another would be impossible. 


But the scout should remember that only fifty kinds 
are asked for, and nearly every scout can find that 


* For method of arrangement of specimen-labels in boxes see page 149. 


Snap 
into it! 


‘ 

’ 
Who are youl 
pleasep? 


Tough job 


Not so bad, 
though 
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many, of which he can find the exact kind, even though 
he find many more of which he cannot. In fulfilling 
requirement number one, he will have become acquainted 
with and should have collected and can use for his col- 
lection specimens of the following: Solitary bee or 
wasp; carpenter-ant or agricultural-ant, tiger-beetles 
(several kinds) ; back-swimmers; whirligig-beetles; car- 
rion-beetles (two or three kinds), or tumble-bugs; 
squash-bug or chinch-bug ; meadow-grasshoppers or katy- 
dids; leaf-beetles (several kinds) ; crane-flies or robber- 
flies or both; damsel-tlies; water-striders; and several 
kinds of bumble-bees. This will be a good beginning 
toward a collection. Of some of them he will have found 
the name of the particular species, of others he will not 
be able to do that. 

On pages 175 to 198, of this pamphlet, will be found 
hints for naming a number of kinds of common insects. 

If there is a natural history museum, or an agri- 
cultural college in the community do not fail to visit 
it; from the collections displayed you will obtain the 
names of many kinds more easily and more certainly 
than in any other manner. Do not hesitate to ask the 
officers in charge of the insect department to help you 
get the names of any that puzzle you. Instead of feeling 
bothered, they will certainly be glad to help you, and 
pleased to find that you are interested. So likewise ask 
the help of any man in your town who is known as a 
naturalist, or insect collector. You may make some 
friendships this way that will be well worth while. 

Finally, in any library you will almost certainly find 
some books on entomology, which will help you. The 
most useful books for determining kinds of insects are 
listed at the end of this volume. 

Every state has an Agricultural. Experiment Station, 
many of which issue bulletins about the insects, espe- 
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cially the injurious ones, of their states. hese can be 
obtained free upon request, and will serve to identify 
some kinds. The farmers’ bulletins issued by the United 
States Department of Agriculture, on different insects 
are also free, and useful in the same way. One can get 
lists of them, and choose those that he wants. 


(c) The species of each family and order to be arranged 
together, the sequence of orders and families to be 
that followed in a text-book, the screntific name of 
each to be indicated by appropriate labels. 

This is a natural order of arrangement, because the 
purpose of scientific classification is to bring naturally 
related kinds together, and these next to their nearest 
kin, and so on in an orderly sequence. 

One can obtain the name of the family to which any 
insect belongs from the source where he found the name 
of the insect. or from a text-book. The order of arrange- 
ment of families and of orders is to be that given in the 
list of families appended to this pamphlet, see pages 
199 to 214. Unfortunately books do not always agree as 
to the name used for a family, which causes one to be 
puzzled at times. 


(d) Insect-pins to be used, when obtainable, instead of 
COMMON PANS, 

Insect-collectors mount their specimens on specially 
made long, slender pins, and jf you ever wish to ex- 
change specimens with other collectors, such pins must 
be used. They are much better than the short, thick 
common pins, because they are high enough to carry data 
labels beneath, to remove the insect from, contact with 
the bottom of the box, which would increase the danger 
to it, and to leave plenty of room for handling at the top, 
without danger of breaking the specimen; also because 
they are thin enough not to damage small insects (they 
come in assorted thicknesses) ; and finally because they 
look much neater. 


Pins 
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Unfortunately since the war there has been much diffi- 
culty in obtaining these pins, and high prices are often 
charged. Many entomologists are finding it more satis- 
factory and much cheaper to send abroad for them. 
Addresses of dealers, both in this country and abroad, 
are given on page 152. 

Avoid the soft brass pins, which curl and bend very 


easily. The best pins are made of steel and are japan-. 


ned; what are known as ‘‘Ideal Stahlnadeln’’ are sold 
by the foreign dealers listed and are very satisfactory. 


HOW TO MAKE AN INSECT COLLECTION 


Where to Find Insects 
Each kind of insect lives in a particular kind of place. 

To find all kinds of insects look in all kinds of places. 

Most ‘‘rare’’ insects are rare because one does not know 

the right place to look for them, where they may really 

be common. Use your scout-brains in thinking up dif- 
ferent places to hunt. Here are a few suggestions. 

Flowers: Eles of many kinds, beetles, wasps, bees, 
ichneumon-wasps, saw-flies, some bugs, butterflies. 
Many kinds of bees visit only their own special 
favorite kind of flowers. 

Leaves and stems: Caterpillars, leaf-beetles, saw-flies, 
lady-beetles, bugs, grasshoppers, walking-sticks, 
mantids; ants tendihg aphids; scale-insects, plant- 
lice. 

Under loose bark: Many beetles, beetle-larvae,* some 
bugs, roaches, and ants; scorpions, centipedes, 
spiders. 


On dead anmmals: Carrion-beetles, their larvae, fly- 
maggots; rove-beetles; dermestids. 


*QLarva is the young (caterpillar or grub stage) of many insects, It is 
the eating and growing stage of the insect, Ptpa is the between stage 
(chrysalis). It is the time when the insect lies quietly and does nothing 
but rest, while the wings are being grown, i 
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In fungus: ungus-beetles, rove-beetles. 

in cow manure: Dung-beetles, rove-beetles, fly-maggots, 
tumble-bugs. 

Under stones: Ant-colonies, ground-beetles, rove- 
beetles, crickets, roaches, some bugs; pinacate- 
beetles; potato-bugs (California) ; scorpions, centi- 
pedes, spiders, bristle-tails, spring-tails, earwigs. 

On margins of streams: Shore-bugs, toad-bugs, ground- 
beetles, many kinds of flies, rove-beetles, marsh- 
treaders, spider-hunting wasps; grouse-locusts. 


On surface of water: Whirligig-beetles, water-striders. 
Swimming in water: Water-scavenger beetles, water- 
tigers, predacious diving-beetles, water-boatmen, 
back-swimmers, young of dragon-flies and may-flies. 

On bottom, or under stones or in mud under water: 
Water-pennies, black-fly larvae, young of dragon- 
flies, damsel-flies, may-flies, and stone-flies, caddis- 
worms, hellgramites. 

On sandy places: Nesting sand-wasps and bees, velvet- 
ants, robber-flies, tachina-flies, tiger-beetles, certain 
grasshoppers. 

Along roads and paths: Thread-waisted wasps, tiger- 
beetles, grasshoppers, butterflies. 

In damp and rank vegetation of marshy places and 
shady damp woodlands: Very many kinds of para- 
sitic wasps, many kinds of flies, some beetles and 
bugs; meadow-grasshoppers; crane-flies, scorpion. 
flies, moths. 

In open fields: Grasshoppers, butterflies, beetles, bugs, 
erambid moths. 

At night at lights: Moths, beetles, water-bugs, assassin 
bugs, ophions, leaf-hoppers and plant-bugs, caddis- 
flies, may-flies, dobson-flies. 

Tn hollow twigs: Wasps’ and bees’ nests; ants’ nests. 


In clay banks: Bees’ nests and the bees. 
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Late Fall, Winter, and Karly Spring Collecting 

While much ot the work and observation necessary to 
obtain the insect-life merit badge can only be done 
during the later spring and summer months, when insect- 
life is at its height, still even in regions which have a 
cold winter, much can be done at other seasons. 

Of the insects coming under requirement number one, 
the following may be mentioned as obtainable during 
this season: Bees nest in stems and twigs or dead wood, 
and these nests often contain living adults, as well as 
young which may be kept (in the nest) in a box and 
bred out in the spring. Colonies of carpenter-ants may 
be found in the heart of dead logs, and other ants may 
be found in hollow twigs or under stones. Potato-beetles 
hibernate (i.e., winter over) under rubbish and in the 
soil—lock around potato-patches for them. Grouse 
locusts spend the winter under rubbish, bark, or other 
hiding places, and often come out on sunny days in 
winter. Queen bumble-bees winter-over in holes in 
banks, sometimes in rubbish or moss, and may best be 
found in the fall. Back-swimmers spend the winter in 
mud at the bottom of pools, or in open pools, or even 
under ice. Whirligig-beetles may be found during the 
winter, and also mavy-fly nymphs and _ sometimes 
mosquito larvae. 

There are some true winter insects, such as the stone- 
flies of the genus Capnia, which one sees crawling about 
over fences and walls in late winter in the north, while 
snow is still on the ground. They are slender black 
winged insects, easily recognizable. 

Mr. E. A. Sehwarz (see bibliography, item No. 50, 
pages 76 to 85) gives very valuable directions for fall, 
winter and spring collecting of beetles, which we quote 
in part: 

““There are more kinds of beetles,’’ he says, ‘‘over- 
wintering as adults than of other kinds of insects. Great 
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Swampy tracts, maccessible in summer, harbor an 
abundance of rare beetles, difficult to find in summer, but 
which leave the swamp in the fall, and hibernate on 
drier ground around its edge, under old leaves, bark of 
trees, or in rotten logs. In late fall, warm spells in 
winter, or early spring such places yield a rich return 
Beetles can best be found when the ground is fairly 
free from frost. Good collecting places are accumula- 
tions of leaves along the edges of woods, under shrub- 
bery along streams, in thick moss, under loose bark of 
dead trees and logs. In early spring beetles begin, on 
warm days, to ‘swarm,’ flying about through the air in 
ereat numbers, especially toward evening.”’ 


Catching Insects 


Many can be best caught by hand. Only bees, scor- 
pions, wasps and a very few caterpillars sting and none 
(except perhaps a few spiders) bite enough to hurt. 


Darning-needles, walking-sticks, earwigs,- rear-horses, — 


ete., are all perfectly harmless. 

Flying insects must be caught in a net. Use a net 
quickly as though you were catching a ball thrown at 
you. Then with a quick turn of the wrist, imprison the 
insect so it cannot fly out. Sometimes a forcible stroke 
of the net may be used to drive the specimen to the bot 
tom of the net. Don’t open the net and look in to see 
what you have or the insect will fly out very quickly. 
Keep it closed and look through the net. If it is a wasp 
or specimen you do not wish to touch, with the left hand 
gather the side of the net around it, from the outside. 
imprisoning it in a little pocket. Then slip the cyanide 
bottle with the right hand up through the mouth of the 
net to the spot where the insect is, and knock the speci- 
men into the bottle. Quickly slip the cork into place 
and the dreadful deed is done. There is no need to get 
stung in catching a wasp or hornet. A large wasp or 
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bee can sting through the net, and one’s finger must not 
come into contact with his business end, even with the 
net between, but out of many thousand wasps and bees 
which the writer has caught, he can only recall one or 
two instances where he was stung. 

Sometimes you look in the bottle to see what you 
have caught and find (if you know enough to know it) 
a very rare insect. Then aren’t you the lucky scout! 
But most insects are common. That’s why they are com- 
mon, because they are most insects. 
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t 
3 
{ 


Fig. 89—The net-hoop, the net-handle, and the net-bag 


You can buy a net or make one. Make a loop of No. 


3 coppered iron wire 12 inches in diameter, turn-_ 


ing out the ends for 3 inches, as shown in figure 89, 
and turning in and sharpening the extreme ends. Make 
a 3-inch groove on 2 sides of the handle at one end, to 
hold these turned ends, drive in the points and wrap 
soft copper wire all around to hold tightly in place, as 
shown in figure 89. 

The handle should be light and strong, not over 54 
inch dianieter. A broomstick is too heavy. A broken 
golf stick makes a wonderful handle. Hickory is of 
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course the best wood, but not essential. The handle 
should be 31 inches long. 

Cheese-cloth is cheap and strong, but hard to see 
through ; if it is used, buy a cheap grade, with as large 
a mesh as can be found. Bobbinet makes a much nicer 
net, but tears easily and a net is given hard usage. Silk 


-bolting-cloth is the very best, very strong, easily seen 


through, one net lasts a long time; but it is very ex- 
pensive ;* 14 yard makes a net; get the grade numbered 
00. Take a piece of cloth 1 yard wide and 4% yard long, 
eut and sew into a bag the shape of figure 89, rounding 
the bag so that there is no point at the bottom; sew it 
onto a band of heavy unbleached muslin or duck, 3 
inches wide and as long as the circumference of the net 
ring, (about 1 yard). Turn the top of the duck strip 


_ back over the net-hoop 0, for 1 inch and sew around, 


which will make a duck guard-piece 2 inches wide at the 
top of the net around the hoop. 

How to Kill Insects 
First method: Cyanide-bottle. POISON. 

Take a wide-mouth bottle or jar (vaseline-bootle, 
olive-jar, pickle-jar, candy-jar) that can 
be closed with a long cork or screw cap. 
Place in the bottom a little cyanide of 
potassium (deadly poison, use great 
care) say one-eighth ounce; cover it 
with sawdust, and the sawdust with a 
piece of blotter eut to fit. Make a mix- 
ture of one part plaster of paris to one 
part of water, and quickly pour it in on 
top of the blotter, making a smooth, even 


Fig. 909—Kill- tom of the jar, which must be allowed 
ing-bottle te set a few hours until hard. Two or 


* About $2.60 per yard if obtained from a dealer in flour-mill machinery, 
yery much more at a dry-goods store. 


floor of plaster of paris all over the bot- 
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three bottles of different sizes will be handy and espe- 
cially a small one for little insects. 

The cyanide makes gas that comes through the plaster 
of paris and quickly kills any insect placed in the jar. 
Always keep the jar clean and free from dampness, 
which would spoil the insects. Wipe it out with tissue- 
paper. When in use tear up strips of soft tissue-paper 
and put plenty into the jar; this keeps the specimens 
from injuring and wetting each other. 

A eyanide-jar should last all summer. Often a few 


hours’ exposure to cyanide fumes turns yellow wasps 
red. 


Second method: Carbon tetrachloride. Not Poison. 


Wet some cotton with carbon tetrachloride (ether. can 
be used, but doesn ‘tflast so well) drop it into the bottom 
of the bottle, cover it with dry cotton and plenty of 
paper. The gas will quickly kill insects. Keep plenty 
of tissue-paper strips in the bottle to prevent the insects 
from getting wet. The insects must be left in two or 
three hours or they may revive again. 


Third method: Denatured alcohol. 

This method, simply dropping specimens into alcohol, 
should be used for ali soft-bodied insects (caterpillars, 
spiders, larvae, pupae), and is also good for beetles and 
ants, but not for hairy or winged insects. To the alcohol 
add about one-sixth to one-fifth the quantity of water. 


Preserving Insects 


Soft-bodied insects are left in aleohol.* All others are 
pinned, allowed to dry and need no special preservative. 


* Soft bodied insects may be dried and pinned» and will keep perfectly 
after the following rather complicated special method of preparation: Kill 
specimens in denatured alcohol mixed with three-fifths its volume of water. 
After. at least two hours change them to strong denatured alcohol, for at 
least two hours, then to a jar of denatured alcohol half filled with quick 
lime, which can be used repeatedly until the lime is slaked. After at least 
two hours, transfer them to pure xylene for a few hours, then take out 
pin end dry, 
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Mounting Insects 


Do not use common pins (no, not even for common 
bugs). Use insect pins. Use No. 3 pins for large and 
medium sized insects. No. 1 or No. 0 pins for small in- 
sects. Mount tiny specimens on paper points (see below). 
For further information about pins, see page 133. 
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Fig. 91—Where beetles Fig. 92—Where other insects should 


should be pinned » be pinned 


Pin a beetle through its right wing-cover, one-quarter 
way from its base to its tip. Pin other insects through 
the thorax midway, between the bases of the wings. 

Turn the specimen upside down and run the head of 
the pin through the hole in the bottom step of a step- 
block, until it comes to the bottom of the block. Run 
the insect down the pin until its back touches the step. 
This seeures even spacing of all specimens on the pins. 

A step-block is shown in Figure 93. A simpler oue 
will answer better that has two steps instead of three 
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Take two strips of wood, one- 
half inch thick and about one- 
half inch wide, one two inches, 
the other one inch long. Nail 
the short one on top of the 
Fig. 983—A step-block long one at one end of the 
latter. Drill a hole a little 
ereater in diameter than an insect pin all the way 
throngh each step. The bottom step can be used to 
bring the back of each insect one-half inch from the 
head of the pin, and to bring a locality label one-half 
inch from the point. The top step is to bring a tri- 
angular coardboard point one inch 
from the point of the pi. | | | \ 
Cardboard or celluloid points, 
Fig. 94—Differently 
shaped points 


one-quarter inch long and _ one- 
sixteenth inch wide may be 
hought or eut. They are used for tiny insects. 

Run a pin through the broad end of a point, and 
down through the hole in the top 
step of the step-block, bringing 
the point to the level of the step. 
Take it out and touch a little glue 
to the tip of the point (don’t 
daub on a pint or two) and touch 
it to the underside of the thorax 
of the specimen, pressing it 
firmly down, in such a position Fig. 96— Method of @ 
that when the sharp end of the gluing an ineect on a 
triangle points to- the left, the Pott, enlarged. (Top 
Aaa : an : the same, right side up 
head of the insect is directed and natural size) 
away from you (See figure). 

The wings of moths, butterflies, dragon-flies, and the 
right hand wings of grasshoppers should be spread 
on setting-boards. This requires a little skill. The 
groove should be of the right width to fit the body of 


Ay 
ee. many specimens to spread, he may find the following 
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the insect. The 
pin head fits into 
one of the holes in 
the groove, bring- 
ing the back of in- 
sect against the 
groove. Cut along 
narrow strip of 
paper (a) and fast- 
en with a. mourn- 
ing pin at (b). 
Insert another pin 
at (c) to keep the 
body from turning. 
Use the point of a 
mourning pin _be- 
Fig. 97—-A spreading-board of the DE GO as 4 vee 
inverted type of the front wing 
at (d) to move 
the wing forward over the board until its hind margin 
is at a right angle to the body. Insert a pin at (e) to 
hold it. Now move up the back wing to the position 
shown, stretch strip of paper (a) tight and insert pin 
at (f) to hold the back wing in place. Then cover the 
exposed part of both wings with a piece of cardboard, 
pinning it down. ‘Treat the left hand wings in the same 
way. Arrange the feelers and legs uniformly, and let 
dry for a couple of weeks. 

The method just described for the ‘‘inverted’’ 
spreading-board is the easiest way to make a spreading- 
board, and it works very well. Most insect-collectors, 
however, use a different method, and if the scout has 


more satisfactory : 
The materials needed for a medium-sized spreading- 
board are; two strips of pine or of some other very 
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soft wood, eighteen inches long, one and one-half inches 
wide, and one-half inch thick; one strip of wood, eighteen 
inches long, three and one-quarter inches wide, and one- 
half inch thick; two cleats, three and one-quarter inches 
wide, three-quarters inch high, and one-half inch thick; 
and two cleats, one inch wide and as high and as thick 
as the others; and a strip of cork or linoleum, seventeen 
inches long and a little less than one inch wide. 

To construct the spreading-board, place the narrow 
strips.of wood one-quarter inch apart, and on the under 
side fasten them across the ends to 
the longer cleats. Then, on the same 
side as the cleats, tack the piece of 
eork or linoleum over the space be- 
tween the strips of board; and as the 
cleats are one-half inch wide, the _ 
lionleum should cover all the space 
left. Midway of the length of the 
boards fasten the two smaller cleats. 
Figure 98 shows a cross section of the 
spreading-board, just in front of 
these two middle cleats. Now it is 
ready for the bottom board, which 
will fit exactly if these directions 


have been correctly followed, and this ih eae 
completes the spreading-board. The Fig. 98—A Spread- 
space between the two upper boards ing-board 


is wide enough to take in the body of 

the moth or butterfly. The cork or linoleum below the 
space will hold firmly the pin on which the butterfly is 
impaled. The cleats hold the top and bottom boards 
apart, and so protect the points of the pins. Spreading- 
boards may be made much smaller or much larger, to 
suit moths of different sizes; but the space between the 
top boards must always be large enough to admit the 
body of the insect, 
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*To use the spreading-board, insert the pin with the | 


butterfly on it into the linoleum just far enough so that 
the body of the insect will be in the space between the 
boards up to the wings (figure 99). Place the wings out 
flat on the board, and fasten them there by pinning 
narrow strips of paper across them (figure 98). While 
they are held down by these strips of paper, arrange 
them so that the hind margins of the front wings will 
cover the front margins of the hind wings, and will be 
in a line at right angles to the body; then pin larger 
pieces of paper over the rest of the wings (figure 98). 


Pawns 
Fig. 99—A cross-section of the spreading- 
boord in front of the cleat 


Sometimes mica is used instead of paper to hold the 
wings down (figure 98). The insects should be left on 
the spreading-board at least three days; and when the 
board has insects on it, it should be kept im a box where 
museum-pests and mice cannot get at it: 

Insects must be pinned or spread while fresh, before 
they have become dry and brittle, or they will break. 
Usually they dry enough to break in twenty-four hours, 
or in hot weather more quickly. They can be kept longer 
by putting them in a tight tin box which does not allow 
evaporation of the moisture. If they are to be kept 
soft more than two days, a bit of blotting paper moist- 
ened with a drop of carbolice acid must be put in the box 

to prevent mould. 

Tf the insects have become dry and brittle before pin- 
ning, they can be softened by placing them for one or 
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two days in a tight tin box or glass jar containing damp 

blotting paper, cloths, or sand. A drop or two of 

earbolic acid prevents mould. Don’t let the specimens 
become wet, only dampened. 

Pin-Labels 

Every specimen must bear on its pin a little label 

stating the place and date (at least month) where 

and when it was 


caught. Printed 
N.eairhaves, Sniacis Bee Lit pte 
races wy. xT. labels may be 
N.Y. OntarioBeach LilyPond 

Bg AOU er OO bought, or labels 
N. Fairhaven Rterialioes ee : 
x. aig Onde LgPeed may be written 
Be Cniane OstarioBeach EllpPond | 7 with a very fine 
pels N.Fairhaven acer °s ld 
Pes ahi poured tng pen and shou 
Conhw! N.Y. N.Y. 
Te aSgunt tose JesiperPond Rie not be over three- 
Seems fopPend  Stectogsr, eighths inch long 

N.Y. NY. 


Buenevesturs 


and _ five-sixteenths 


JuniperPond — Sherli 
ColomblaS. A. 
3 May 91g N-Feirhaven N Fair -e 


re renee NoFaisige . Big: 101 inch wide. (Some 
Sie Arrangement — scouts prefer Dill- 

Vig. 100—Locality- of labels on Z 
labels the pin boards and paint 


brush for labels. 
but they won't get by the judges). Run the label up 
the pin to the height of the bottom step, or the second 
step of a three-step block. If there is a second label it 
is spaced at the height of the bottom step on a three- 
step block. 

Some scouts like to have their name and the word 
collector printed on a second label. Also it is a good plan 
to have a label aa the kind of place where ie speci- 
men was caught, as ‘‘rose-leaf,’’ ‘‘sunflower,’’ ‘‘sand- 
bank,’’ ‘‘ The name is not put on a pin- 
label. 

Special Directions for Moths and Butterflies 

Moths and butterflies are much more trouble to col- 
lect in a workman-like manner than are other insects, 
and the scout will do better not to collect any until he 
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has attained a degree of skill with the others; unless he 
very especially prefers them to all others and partic- 
ularly wants to. 

The scales on the wings and body, which give moths 
and butterflies their colors, rub off at a touch. So the 
scout must never touch the specimen with his fingers. 
Handle them only with forceps. Never let them shake 
about in a bottle and rub amongst other specimens. 

Use a special bottle for moths and butterflies, and 
never let another sort of insect be put in tt. It is best 
to pour a few drops of ether into the cyanide-bottle 
(right onto the plaster of paris, or onto some absorbent 
cotton). This kills them very quickly before they can 
struggle and beat their wings. When a specimen is 
dead, transfer it to another ‘‘storage’’ cyanide-jar. 
Keep this jar without shaking or rough usage until the 
specimens can be pinned. The first jar is ready then to 
kill the next specimen. 

When you pin a moth, thrust a pin first through its 
side a little ways. This serves as a handle, by which 
to hold it while you pin it with the regular pin. When 
it is pinned, withdraw the handle-pin, and force the 
moth up on the pin by running the latter through a 
piece of paper, or cloth—the leg of your pants serves 
well enough. ; 

Of course some scouts won’t do it this way for they 
just love to see their finger prints on the butterflies’ 
wings, as proof positive that they and no one else caught 
them. 

When moth specimens are ‘‘bald’’ on the thorax it is 
a sure sign that you are treating them rough, and need 
to improve your technique. 

Moths ean be caught at night at lights, and by ‘‘sugar- 
ing.’’ Mix molasses and water and paint it onto the 
trunks in the woods—just a dab on a tree. Note care- 


fully the trees you paint, and visit them after dark, 
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from time to time, with a flashlight or lantern. You 
will see the moths sitting on the trees, sucking the dope, 
and can clap a bottle over them. This works best on a 
warm murky night, especially just before a storm. The 
inixture works best if fermented, and a few drops of 
asafoetida added seem to make it more attractive to the 
moths. : 

Buttertlies are less trouble than moths. It does not 
hurt to hold them under the thorax between the fingers 
while. pinning, and a quick pinch beneath the thorax 
while in the net will quiet a butterfly and prevent its 
fluttering in the cyanide-jar. But don’t touch the wings. 

Arranging the Collection 

Get a cigar box and line the bottom with two layers of 
corrugated pasteboard, the corrugations of the pasteboard 
being arranged in one layer at a right angle to those of 
the other layer. Before putting in the top layer, cover 
it with white paper, pasting it on. It looks better to 
paste white paper around the sides of the box. Rule 
off the paper into columns, with heavy ink lines. The 
columns should be two and one-half inches wide or more. 
They must be wide enough to allow two or four speci- 
mens of each kind to be arranged side by side in a 
column beside the label, without crowding. Spread 
specimens ean be arranged one behind the other. 

Cigar boxes let in buffalo carpet-beetles, which in time 
will destroy the collection. When they get in they can 
be killed by pouring in a little carbon tetrachloride or 
carbona cleaning fluid, and naphthalene flakes help keep 
them ont. They are less apt to get into ‘‘New Era’’ 
boxes, but the best insect boxes are the wooden and 
cork-lined ‘*Schmitt Boxes,’’ into which pests rarely get. 

The diagram shows how to arrange specimens and 
labels. The x-marks show where to pin the specimens. 
All family names end in -idae, making clear which are 
family labels. Some scouts may prefer to omit the 
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genus labels, since the genus name is also written on the 
species label; or if genus labels are used, the name of 
the genus can be abbreviated on the species label by 
using its first letter only, as B. wmpatiens instead of 
Bombus impatiens. If one does not use an extra label 
for the common name, space may be saved by pinning 
the specimens to the right of the species label. If you 
do not know the sex, omit sex labels. If you know the 
name of the genus, but not the species of a specimen, 
write ‘‘Psithyrus sp.?’’ which stands for ‘‘Pstthyrus 
species?’’ and means one is in doubt about which species 
the specimen is. The width of the column must be in- 
creased for very large insects. Only ove order of in- 
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ig. 102—4 Schmitt-box, showing method of arranging « 
collection in rows and columns 


sects should be put in the same box. The name of the 
order can be put on the outside of the box. 
The name of each family of which you have specimens 
| Family should be neatly written or printed on a family label, 
and placed in the center of the column in front of the * 
specimens which belong to it. 
Of each kind (species) there should be, if possible, a 
Kind male and a female (of bumblebees and ants, male, female, 
and worker), or better, two of each. ‘Their name is 


a 


LABELS AND NAMES 151 


written on a species label, and pinned at the left of the 
specimens. 
The illustrations show sample labels for family and 


kind. Entomologists use blank bordered labels, which , 


may be purchased from dealers, into which they write 
in a careful hand the names. A scout may make his own 
bordered labels by ruling them with a pen—a ruling 
pen, if he has one, is best. Such labels add to the neat- 
ness of a collection, but are not necessary—plain paper 
can be used. The scout should either write or print his 
labels very carefully, in a vertical handwriting, or on a 
typewriter, or if he has a printing press, he can set 
them up in type. 

In putting in labels, use short pins, known as ribbon- 
pins, or bank-note pins. 

Pinning-forceps are very handy in inserting label-pins 
and insect-pins, but are expensive and not necessary. 

The real names of insects are not hard to learn, after 
one gets used to them, especially if one is studying Latin. 
They are the best, because they mean something definite 
and are understood. Many insects and families of in- 
sects have been given English names, which may be used 
by those who prefer, but are not always in general use 
or understood in the same sense by others. 

All kinds of insects (species) belong to groups called 
genera (singular: genus). Very often the scout will 
have to content himself with the name of the genus, and 
not be able to make sure of the particular species. 

Now go to it, and see how many kinds you can collect, 
how well you can mount them, and how many you can 
name, and how neatly arrange them. 
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DEALERS IN ENTOMOLOGICAL SUPPLIES 
Ward’s Natural Science Establishment, 84 College Ave., 
Rochester, N. Y. 
Simplex Net Co., 6 Thurston Ave., Ithaca, N. Y. (nets 
only). 
General Biological Supply House, 1177 Kast odth St. 
Chicago, IIL. 
Will Corporation, Rochester, N. Y. (pins, spreading- 
boards, nets). 
MeKay School Equipment, Limited, 265 Adelaide St.. 
Toronto, Ontario, Cauada. 
Kny-Scheerer Corporation, 404 W. 27th St., N. Y. C. 
*Staudinger & Bang-Haas, Blasewitz bei Dresden, 
Germany. 
*Winkler & Wagner, Dittegasse 11, Wien XVIII, 
Austria. 
MANUFACTURERS OF INSECT-PINS 
*Rudolf Frisch, Karlsbad, Alta Wiese, Cecho-Slovenski 
Republic (manufacturer of ‘‘Ideal’’ steel pins). 
DEALERS IN SILK BOLTING-CLOTH 
Abbe Engineering Co., 220 Broadway, N. Y. C. 
Any dealer in flour-mill machinery and supplies. 
DEALERS IN BEE-KEEPERS’ SUPPLIES 
The A. I. Root Co., Medina, Ohio. 
The W. T. Faleoner Mfg. Co., Falconer, N. Y. 
PRINTER OF PIN-LABELS 
C. V. Blackburn, 32 Chestnut St., Stoneham, Mass. 
DEALERS IN SECOND-HAND ENTOMOLOGICAL BOOKS AND 


PAMPHLETS 
John D. Sherman, Jr., 182 Primrose Ave., Mt. Vernon, 
NenYe 
kh. Friedlander & Sohn, Karlistrasse 11, Berlin N. E. 6, 
Germany. 


ae best view of the difficulty of obtaining good insect pins in this country 
and the high prices obtaining, collectors often buy them from abroad, and 
these addresses are given for those who may wish to do so. 


p CHAPTER V 
REARING AN INSECT 
REQUIREMENT NUMBER FOUR 

Give evidence thai he has bred through all its life 
stages at least one species of insect. Mosquitoes, blow- 
[les, cabbage-butterflies, and ants, ure suggested us easy 
species to rear. 

Any insect that the scout wishes may be used to 
satisfy | this requirement. Its purpose in part is to 
learn by experience the manner of growth of insecis, so 


the scout should read carefully the paragraphs on this’ 


subject on pages 2 to 6. He must be able to tell the ex- 
aminer whether metamorphosis in the kind of insect he 
is studying is complete or incomplete. He should pre- 
serve in separate vials of denatured alcohol or 5% 
formalin, eggs, young and old larvae, and pupae of the 
insect that he chooses. 

In fulfilling Requirement No. I! the scout can easily 
obtain all stages in the growth of an ant. Or if he pre- 
fers, he may follow the directions given under the head- 
ing of mosquitoes under requirement No. I (2). Mos- 
quitoes can be bred with almost no care or attention. 

Blow-flies may be raised as follows: Buy one-quarter 
ounce of gum agar (agur-agar) at a drug store, soak it 
in part of a pint of water, then dissolve it by boiling in 
the remainder of the pint of water (it dissolves with 
difficulty) and put in a quarter-teaspoonful of beef ex- 
tract, or a little blood, and pour it into a saucer. Ex- 
pose it to the air until it is ‘‘blown’’--that is until blow- 


" flies have found it and laid patches of yellow eggs on it. 


Tf you watch yeu can see them do this. Then exclude 


the flies by laying a piece of glass over the saucer. The 


By gum! 


Hungry 
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eggs will hatch, and the white maggots develop and can 
be easily watched in the gum. When they become pupa, 
they do so inside of the last larval skin, which becomes 
swelled up and brown and hard, and forms a good pro- 
tection for the pupa within, taking the place of a cocoon. 
It is called a pupariwm. 

Cabbage-worms and other kinds of caterpillars are 
more difficult to raise and take 
much longer. But they are per- 
haps more interesting. A good 
method is to grow a small plant 
in a flower-pot, or keep a bottle 
of water buried in a. flower-pot, 
putting in fresh stalks from time 
to time. Set a lamp chimney 
over the plant or leaves and cover 
the top with cloth, tying it 
around with a string. Im this 
way the caterpillars can be ob- 
served and kept confined. 

If a living plant cannot be kept 
for the eaterpillars, then they 
must be kept supplied with fresh 
leaves. Dr. F. E. Lutz, of the American Museum of 
Natural History, suggests the following excellent plan: 
Keep the caterpillars with leaves of their food-plant in 
a tightly closed fruit-jar; there will be air enough within 
for the caterpillars, but not enough to dry out the leaves, 
which will keep fresh quite a while. Very large cater- 
pilars eat so many leaves that you are likely to tire of 
feeding them. 


oe 


CHAPTER V1 


ABOUT ENTOMOLOGY AS A PROFESSION, 
AND ENTOMOLOGISTS 

Entomology, as the study of insect-life is called, has 
two branches, the pure science of entomology and applied 
entomology. By the pure science we mean the study 
of the relationships of insects to each other, their struc- 
ture, habits, transformations and classification. . There 
are so many kinds of insects and their structure and 
habits have been so incompletely investigated that it is 
a continual fascination to study them. New facts are 
constantly being brought to light, new relations dis- 
covered, and the work of the investigator is full of sur- 
prises which bring to him real thrills of pleasure and 
delight. 

Applied entomology, or economic entomology, as it is 
more often called, is the application of the knowledge 
gained in the pure science of entomology to combating 
the insect foes of man. It is evident that a wide knowl- 
edge of the pure science of entomology is necessary to 
become a successful economic entomologist, because eco- 
nomic entomology is entirely based on the facts gained 
in the pure science. 

Recently the Government Entomologist of the United 
States, Dr. L. O. Howard, in an address to the assembled 
men of science of North America made the statement 
that the next great war for which we had really seriously 
to prepare was not a war between human beings alone. 
but between human beings and insects. Insects out- 
number very many times all other creatures put to- 
gether, and without anything to check them would soon 
destroy all of the vegetation of the earth. Dr. Howard 
pointed out that it is coming to be a real war between 


156 DAMAGE CAUSED BY INSECTS 


us and them for a place to live upon the earth and for 
food to keep ourselves alive. 

In his forthcoming ‘‘Manual of Injurious Insects,”’ 
Professor G. W. Herrick will publish the following table, 
showing that the total loss caused by insects to agri- 
cultural interests in the United States during 1919 was 
as follows: ll 


EL 4 


Products Value Loss 
in 1919 by Insects 

Farm Crops .........+....$14,755,364,894 $1 475,536,489 
IN UTSERYS costes 20 434,389 2,048,488 
Greenhouse~4s80) ooo. sae 77,880,230 7,785,028 
Eanm) Forest: anc sc nee <i 394,321,828 89,432 182 
Animals ue pisriemen= tei « 3,600,000,000 180,000 000 
Orestsi tte ac ceer es a Estimated 100,000 000 
Stored Grains............. “ 200,000,000 

Total Loss $2,004,750,182 


During the year 1922 there were 6,000,000 bales of 
cotton prevented from developing by the boll weevil, 
which at the average farm price of cotton during that 
year of 19 cents a pound, meant a loss of $570,000,000 
to the cotton-growers. 

‘““The Hessian fly in 1900 cost the wheat growers 
#100,000,000. 

‘“The chinch-bug during the period from 1850 to 1909 
caused a loss estimated as probably in excess of 
$350,000,000. f 

‘““The codling-moth causes the fruit growers of the 
United States an annual loss of over $12,000,000 and 
of New York, alone, more than $3,000,000. 

‘‘The annual loss to the people of the United States 
from malarial diseases carried by mosquitoes is not less 
than $100,000,000. The loss to agriculture and other 
industries as a result of malaria is enormous. 

‘The loss that has been caused by yellow fever, car- 
ried only by mosquitoes, cannot be estimated, but was 
certainly very great. 


Ln) 
Reb on 
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Typhoid fever, due in large measure, at least, to its 
dissemination by the house-fly, causes a very great 
annual monetary loss. 

““To the destruction occasioned by insects must be 
added the cost of fighting them. 

“‘Tt is estimated that it costs $10.000,000 annually to 
spray for the San José scale. ; 

“Tt costs $10,000,000 to screen against the house-fly. 

During twelve months in 1922-23, the total *expendi- 
ture in fighting the gypsy and brown-tail moths in New 
England was about $1,480,850, of which $531,000 was 
spent by the Federal Government, $487,000 by states 
and over $462,850 by municipalities, corporations and 
individuals. 

Anyone who will stop to consider these very high 
money losses and fighting costs will realize that there 
is a demand for persons trained in the knowledge of 
insects to take positions in the army of men that is 
fighting these pests. They cannot all be generals, and 
none of them are likely to make a fortune in this sor: 
of work, but there is good employment at reasonable 
wages for a really considerable number of men, ar 
this number is bound to increase as the vears go on and 


the war becomes intensified. 


Every state maintains an Agricultural Experiment 
Station and in all of these states entomologists are em- 
ployed, whose duty it is, as generals, to lead the war 
against the insects in their own state. They employ 
assistants and county agents who are in turn the cap- 
tains and lieutenants. Some states have county entomol- 
ogists as well as state entomologists. Some of the large 
fruit-growing and other agricultural industries main- 
tain entomologists to fight the pests of their own par- 
ticular crops, and some of the companies that deal in 
insecticides also employ their own entomologists. Then 
there is the United States Government with its great 


| 
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Bureau of Entomology, which employs a large number 
of men to conduct all phases of the fight against insects 
in the United States as a whole. 

In addition to the large number of men employed in 
directly fighting insects there is a lesser opportunity 
for persons to carry on researches and teaching in pure 
entomology. Many of the colleges of the United States 
give courses in entomology, and in all such teachers are, 
of course, necessary. Very often their work in teaching 
must also be combined with practical work in the con- 
trol of insect pests. There is a still more limited de- 
mand as museum workers in the museums of the greater 
cities of the United States, for persons who have knowl- 
edge of the classification of insects. 

It is not likely that any one choosing entomology as a 
profession with the idea of making himself wealthy or 
of making a great financial success of the undertaking 
will ever succeed but, on the other hand, he may reason- 
ably expect to make a comfortable living, and that he 
will find an interest attached to his work which will 
last all his life, and which will compensate for the lack 
of greater financial remuneration. 

A scout who wishes to become a professional entomol- 
ogist should begin by making as good a collection of in- 
sects as he can, taking great pains to name them as fully 


and as accurately as he is able. The more he does ot © 


this sort of work, the more fun it becomes, and he is ali 
the while learning facts about the innumerable kinds of 
insects and their classification that will be invaluable to 
him later on. 

When he is through high school he must go to college. 
The opportunities for advancement are very limited to 
the man who is not a college graduate, because to be a 
first class entomologist one needs the things that he 


learns and the training that he gets in college. It is , 
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not so difficult a matter for a scout to go to college these 
days. Nearly every really earnest boy can make the 
opportunity. Lots of boys work their way through our 
coNeges, and many obtain scholarships of one sort or 
another. If you are really very much interested in 
insects and want to make their study your life work, 
write to a Professor of Entomology in one of the big 
universities mentioned below and ask his advice. The 
writer of this pamphlet would be always happy to hear 
from such scouts. It is also important, when you go to 
college, to get a broad training in sciences and languages, 
and not to specialize too early nor too continuously. <A 
knowledge of German and French are very important. 

The day has gone when the ‘‘bug-hunter’’ was looked 
upon as a sort of crazy crank who dashed around fields 
with a butterfly net and spent his time in a useless hobby. 
The entomologist of today is a highly trained individual, 
very necessary to society, and his life is usualiy a 
pleasant one, for his activities bring him into contact 
with other scientists, with agriculturalists, with medical 
men, and others who are doing worth-while things, and 


he is likely to be located in a college community, with 


its pleasant and inspiring associations. 

The number of kinds of insects is so enormous that 
at first their study seems overwhelming, and all uphill 
work. Gradually one begins to get a grasp of the sub- 
ject; one seems to have reached the crest of the hill, 
and there unrolls a panoramic view. By eventually con- 
fining your more serious study to a limited group of 
insects, it becomes possible, by and by, to know more 
about that particular group than any one else in the 
world, and thus to achieve the pleasant satisfaction of 
becoming the world authority, and to feel that your 
work is definitely contributing to the cumulative knowl- 
edge of mankind, and to the slow, steady progress of 


_ seience. 
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Very many universities and colleges, especially the 
agricultural colleges, give courses in entomology, and 
one can get the fundamental training necessary in any 
of them, coming to the more especial entomological cen- 
ters for his final training, perhaps for graduate work. 
But there are some institutions that make more of a 
specialty of teaching entomology than others. Cornell 
University has led the way in developing a department 
of entomolegy, and has trained very many of the pro- 
fessional entomologists of the country. When Professor 
Comstock was made Assistant Professor of Entomology 
at Cornell in 1877 he was practically the first professor 
of entomology that had ever been appointed at any 
institution in the world. Now the department has a 
staff of sixteen individuals engaged in entomological 
teaching, research or curatorial work, eight of whom are 
professors. Massachusetts Agricultural College has had 
a department of entomology for very many years. The 
University of Illinois has at present an entomological 
staff of nine, five of whom are professors. The Uni- 
versities of Minnesota, Ohio, Kansas, and California, 
Towa State Agricultural College and Leland Stanford 
University all have important entomological departments, 
and Harvard University has at its Bussey Institution 
a very important graduate school of entomology. 


CHAPTER VII 
SKETCH OF THE LIFE OF JOHN HENRY COMSTOCK 


By Simon Henry Gage, Professor of Histology and Embryology, 
Emeritus, in Cornell University 

If as free wandering souls before birth we had a 
chance to select our parents and the place where we 
wished to be born on the earth, would we choose parents 
who had only their strong arms and stout hearts, and 
who lived in a pioneer country where comforts were few 
and hardships many? Fortunately there is no choice 
and the subject of this sketch, John Henry Comstock, 
first saw the light in the village of Janesville, Wisconsin, 


im 1849, a year after Wisconsin had been admitted into 


the Union as a State. 

When he was about three years old the lure of Cali- 
fornia gold started the father with a party to find the 
fabulous wealth, but cholera appeared in their ranks 
and claimed the father long before he reached the El 
Dorado of his hopes. This left the mother with scant 
resources, but she belonged to the family line of Ethan 
Allen, a family not easily overwhelmed either by success 
or failure. She returned to her native State, New York; 
and then began the struggle for bread. It became 
necessary for mother and boy to separate, the little boy 
going to an orphan asylum. Later he was taken into a 
family where there was enough to eat whatever else 
might have been lacking. When sixteen years old the 
young man became a sailor on the great lakes for the 
good people among whom he was brought up were sailors. 

Of course every boy scout Jearns to climb trees, and 
the joy of swaying in the wind from a tree top or out 
on the end of a long limb, is one of the unforgetable 
experiences of life. But suppose that the earth also 
commenced to heave and sway, that would certainly add 


to the thrill. Well, our young sailor up the mast or out 
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on the end of a yard arm with the wind in the rigging 
and the dark waters below rolling in gigantic waves, got 
the added thrill. Such experiences are pleasanter to 
read about in a cozy room or by a cheerful camp-fire 
than to go through. 

Verily those whom the gods love most they ‘“‘treat 
rough.’’ That seerns to be the surest way of giving them 
sinews of steel and brains of power. 

In the winter months there was opportunity for 
school, and later for teaching in the country schools. 
He had a love for all learning, but nature had a great 
fascination for him. The plants with their beautiful 
flowers appealed first, but all plants do not have flowers. 
There were the ferns, the lichens and mosses and many 
others that seemed very interesting and he wanted tea 
know about them, too. So one day when in the harbor 


at Buffalo he went to a book store to find some work. 


on plants without flowers. He did not find the book on 
eryptogamie botany, but on the shelf of natural history 


‘ works in the back of the store was a copy of Harris’ 


Insects Injurious to Vegetation. Its author was the 
librarian of Harvard College, and the beautiful colored 
plates and single pictures in the text and had been drawn 
from nature under the supervision of the great Louis 
Agassiz. This opened a new world to the young sailor. 
He asked the price. It was $10.00, alas too much for 
him! Did he give it up? Hardly, with the blood of the 
Allens in his veins. He went to his captain and drew 
from his small wages the needed money and the next 
day, July 2, 1870, he secured the coveted volume. As 
he showed the identical book to the writer fifty-three 
vears afterward he said: ‘‘And that book made an 
entomologist of me.”’ 

Any red-blocded boy might fairly ask: ‘Why should 
anyone study bugs, when there are gorillas, elephants, 
whales and hundreds of other animals on land and in 
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the water big enough to amount to something ?”’ 

Well, in answer it may be said that it is not always 
the biggest things that are the most interesting on the 
one hand or the most intelligent on the other. 

The more we know about the insects the more are we 
impressed by what the group has accomplished. In 
time, the insects began to appear on the earth in the 
Carboniferous Period, aeons ago, so they certainly are 
‘‘one of the first families’’; and as to numbers, our own 
time might properly be called the ‘‘ Age of Insects,'’ as 
there are more species of insects than of all the other 
animals combined, and the individuals are about as 
aumberless as the sands of the sea. 

In resourcefulness, too, they have outstripped all 
other groups. They learned to fly millions of years ago, 
and they did not have to use a gas engine for it either, 
and some of them have their own headlights of genuine 
‘‘cold light.’’ They learned to live either in air or in 
water, and their architecture fills one with admiration. 
Some of them found individualism the best way to live, 
while others perfected community life beside which 
human society is simply chaos. They learned how to 
control the sex and the number of their offspring, and 
how in one stage of life to be worm-like creatures and 
in another gorgeous denizens of the air. heir realiza- 
tion of beauty by perfect form combined with harmoni- 
ous, often the most brilliant, coloration both by the use 
of pigments and by structural coloration has never been 
equaled by any other group. They have learned all the 
bad things, too, such as war, murder, robbery, slavery, 
parasitism. Now why should not a boy want to know 
about creatures that have tried everything imaginable 
and sueceeded in it all? 

But to return to the young man. By being a sailor 
part of the time and a student all the time, he was 
ready to enter college when about 20 years old, and he 
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chose the new institution, Cornell University, on the 
shores of Cayuga Lake. It offered opportunities to work 
and help pay one’s way. And then there were many 
different courses leading to degrees. In one group men- 
tion was made of collections of insects and instruction 
concerning them. He found the opportunity to labor, 
and helped build the college hall where afterward he 
gave his lectures and laboratory work. He found also 
inspiring teachers, and kindred spirits among the stu- 
dents, but the time given to the study of insects was of 
necessity very small. He himself was destined to be- 
come the creator of the Department of Entomology in 
the new University. _It began in this way: Im the 
spring of 1872 thirteen of his college mates petitioned 
the faculty to have Comstock give them a course in 
entomology that term. The request was granted, and 
from that day to this the work in entomology has fol- 
lowed the same plan:—Lectures to discuss principles 
and give a broad outlook, and then field and laboratory 
work in which the student comes face to face with the 
insects themselves and their work and ways. Everyone 
has had the chance to get knowledge at first hand, and 
what a splendid group of men and women have gone 
out from that instruction to pass on the toreh of knowl- 
edge, and independent thinking! 

From student, assistant, and instructor, 1872-1876, he 
became assistant professor in 1876 and full professor in 
1882. In 1914, at the age of sixty-five, he retired and 
beeame an emeritus professor after over forty years of 
service to the University. For many years he did all 
the work of instruction in leetures, field and laboratory 
work. Room and equipment were slow in becoming ade- 
quate, but they came as all things come to him who 
works and waits. When he retired the department had 
a splendid material equipment and adequate room, and 
instead of one teacher there were twenty-nine, and a 
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librarian and curator besides. On his retirement, as a 
token of their appreciation, his old students presented 
a fund to the University for a Comstock Memorial 
tions made possible with the income of the fund the 
Library in Entomology. This is now one of the best. 
entomological libraries in the country and by the addi- 
library will increase from year to year and keep pace 
with the growth of knowledge. 

What tribute could be more fit as a memorial to a 
teacher than an ever growing library in the field to 
which he had devoted his life! 

It would not be right nor true to leave an impression 
that Professor Comstock cared for nothing and studied 
nothing except entomology and found out everything 
himself. No, he took very broad courses in the Uni- 
versity, striving to see the sum of human knowledge 
from all angles and at all standpoints. He took advanced 
courses in Harvard University and at Yale, and in the 
University of Leipzig. Perhaps if but a single word 
were used, his watchword has been ‘‘thoroughness.’’ 
Expressed by himself, the guiding principle of his life 
and the one urged upon his students is this: ‘‘Be sure 
you are right, and then look again.’’ Failure is impos- 
sible if one follows this guide. 

Not only did Professor Comstock teach and direct 
advanced students, but he wrote books on insects and 
spiders, and no works in natural history during his life- 
time have had more beautiful and accurate pictures, 
many of which were wood-engravings by Mrs. Comstock. 
Besides books he wrote many scientific papers in which 
he told about the things which he had discovered. No 
truly great man leaves the information about the sub- 
ject he works upon where he found it. He adds to the 
knowledge already gained, and often has to correct the 
mistakes of others who failed to look again when they 
thought they were right. 
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Professor Comstock naturally became a member of 
the scientific societies of America and always took a 
leading part in those pertaining to his subject. He also 
served his country as United States Entomologist while 
on leave from the University in 1879 to 1881. The 
appreciation of his work by his European colleagues is 
shown by the fact that he was elected as honorary fellow 
of the Entomological Society of London, and member 
of the Société Kntomologique de France. A fine tribute 
was paid him by President David Starr Jordan of 
Leland Stanford University who invited him _ to 
organize a Department of Entomology in that Uni- 
versity at its beginning, similar to the one he had 
developed at Cornell. President Jordan was one 
of the college mates, mentioned above, who petitioned 
the Cornell faculty in 1872 for that beginning course 
in entomology, and he had followed with sympathetic 
interest all that had come from it, and he wanted a 
department like it in Stanford. Professor Comstock 
undertook the work in his long vacations from 1891- 
1900. Judging. from the results, his creative and organ- 
izing powers were undiminished. 

He is still at work on his beloved subject and is 
writing a book which he ealls, ‘‘An Introduction to 
KEntomology.’’ It is dedicated to his old students in these 
words: ‘‘To my old students whose youthful enthusi- 
asm was a constant inspiration during the long period 
of my service as teacher, this effort to continue to aid 
them is affectionately inseribed.’’ 

At this work we will leave him and let every boy 
answer for himself whether he thinks it was worth while 
for Mr. Comstock to study Entomology. 


Ithaca, January 25, 1923. 


CHAPTER VIII 
BIBLI'OGRAP HY 


A SELECTED LIST OF BOOKS ON INSECTS OF 
INTEREST TO SCOUTS 

Most of the books entered in this list are works of reference, 
to which one turns to find certain facts or directions that he , 
may wish to know. Very often they have to state their facts 
in technical language. Sometimes they do anyhow. 

Several, distinguished by an asterisk (*) are readable stories 
of insect life, that anyone will find interesting to sit down and 
read, ‘These are non-technical in their language. 

Besides the books listed below, every State Agricultural Experi- 
ment Station publishes pamphlets dealing with injurious insects, 
which may be had, as long as they are in print, for the asking. 
The United States Department of Agriculture publishes very 
many such pamphlets, lists of which may be obtained from them, 
or from the Superintendent of Documents, Washington, D. C., 
who sells them to the public after the free copies belonging to 
the Department of Agriculture are exhausted. 

This bibliography does not pretend to completeness, but is a 
selected list of the books that, in the opinion of the authors, are 
likely to be the most useful and accessible to scouts. 


THE CLASSIFICATION OF INSECTS 


Books for Finding the Names of Orders and Families 


1. Comsrocx, Jonn Henry. An Introduction to Entomology. 
By John Henry Comstock, Ithaca, N. Y., The Comstock 
Publishing Co., 1920 (i.e. 1924). xxii, 1044 p. illus.  $6,00 
This is the most authoritative and standard work for the 
beginner on general classification. Keys for determining 
the orders and families of insects are given, with a dis- 
cussion of the habits of a few common representative 
species under each important family. It is a completely 
rewritten revision of the author’s Manual for the study of 
insects, which has been the standard American textbook for 
a generation. 
2. Kritoac, Vernon Lyman. American insects. By Vernon 


L. Kellogg. New York, Henry Holt & Co., 1905. Lepeds 
viii, 674 p. front, illus., 18 pl. (part col.). $5.00. 
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BOOKS FOR NAMING SPECIES 


Less useful than the foregoing, this work consists of a 
general account of the orders and families of insects, with 
more stress upon the western species than in the case of 
Comstock’s Manual. 


Books for Finding the Names of Species or Kinds 
Insects in General 
Bearp, Danie Carver. American boy’s book of bugs, butter- 


flies and beetles. By Daniel Beard... New York, Lippin- 
cott & Co. 


. Lurz, Franx Everns. Field book of insects, with special 


reference to those of northeastern United States, aiming 
to answer common questions. By Frank E. Lutz. New 
York and London, G. P. Putnam’s Sons, 1918. x, 510 p. 
101 pl. (part col.). Revised ed., $3.50 


The best work for finding the names of insects in general. 


. Howarp, Leranp Ossian. The insect book. A popular ac- 


count of the bees, wasps, grasshoppers, flies and other 
North American insects, exclusive of the butterflies, moths 
and beetles, with full life histories, tables and _ bibliog- 
raphies. By Leland O. Howard ... New York, Double- 
day, Page & Co., 1901. xxx, 480 p. illus., plates (part 
col. with front). $5.00. 


Moths and Butterflies 


. Comsrock, Joun Henry and Comstock, Jrs. Anna Bors- 


rorD. How to know the butterflies. A manual of the 
butterflies of the Eastern United States. By John Henry 
Comstock ... and Anna Botsford Comstock ... New York, 
D. Appleton & Co., 1904, xii, 812 p. col. front, 45 col. 
pl. Out of print. 
The best work tor naming the butterflies east of the 
Mississippi River. : 


. Comsrockx, Mrs. AnNa Borsvorn. ‘The common butterflies, an 


outline for nature-study. Anna Botsford Comstock .. . 
Ithaca, N. Y., The Comstock Publishing Co., 1917. Lp: 
1. p. 217-252, incl. front, illus. 25 cents, paper bound. 


Horranp, Wiiitam Jacozx. The butterfly book; a popular 
guide to a knowledge of the butterflies of North America. 
By W. J. Holland ... New York, Doubleday, Page & Co., 
1905. First edition in 1898. xx, 382 p. 48 col. pl. $5.00 


Practically all of the butterflies of North America are 
illustrated in color. 


. Horrann, Wiutram Jacoz. The moth book, a popular guide 


to a knowledge of the moths of North America. By W. 
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J. Holland - .. New York, Doubleday, Page & Co., 1903. 
xxiv, 380 p. illus., 48 col. pl. incl. front *. $5.00. 

From the colored plates, the names of nearly any North 
American moth may be determined, excluding the smaller 
species known as “micros.” 


Hourann, Witttam Jacoz. The butterfly guide; a pocket 
manual for the ready identification of the commoner species 
found in the United States and Canada. By W. J. Holland 
- . . Garden City, New York, Doubleday, Page & Co., 
1920. - 238 p. 295 col. figures. $1.25. 


A handy pocket-sized field manual. 


Wricut, Witt1am GreeNwoop. The butterflies of the west 
coast of the United States. By William Greenwood Wright 
... San Francisco, The Whitaker and Ray Co., 1905. 258, 
ix p. front. 32 col. pl. Out of print 

From the colored plates, the butterflies of the Pacific 
Coast may be determined. 


Weep, CrareNce Moore ... Butterflies worth knowing. By 
Clarence M. Weed . .’. Garden City, New York, Doubleday, 
Page & Co., for Nelson Doubleday, Inc., 1922. xiv, 286 
p. illus., 48 pl. (part col.) $1... 


Beetles 


Buarcuiey, Wiis Srantey. An illustrated descriptive cata- 
log of the Coleoptera or beetles (exclusive of the Rhyn- 
cophora) known to occur in Indiana, with bibliography and 


description of new species. By W. S. Blatchley ... Indian- 
apolis, The Nature Publishing Co., 1910. 1386p. 
illus. $7.50. 


A reference work, with many excellent illustrations very 
useful to the advanced student, but too technical in treat- 
ment for the novice, 


BiarcHiey, Winiis Srantey and Lune, Cuanrres WiriiaM. 
Rhyncophora or weevils of Northeastern America. By W. 
S. Blatchley and C. W. Leng... Nature Publishing Co., 
Indianapolis, 1916. 682 p. illus. $6.00 

These two works, taken together, form the only existing 
manual of the beetles of the eastern United States. Their 
technical keys and descriptions are useful to only the ad- 
vanced student, but the many illustrations, and the records 
of habits, abundance, and the classification, make them in~ 
valuable for reference to anyone seriously interested in 


beetles. 
Orthoplera (i.e., Grasshoppers and Their Kin) 


Briarcurey, Wits Srantey. Orthoptera of northeastern 
America, with especial reference to the faunas of Indiana 
and Florida. By W. S. Blatchley .. . Indianapolis, The 
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Nature Publishing Co., 1920. 784 p. front., illus. 
$6.00; paper, $5.00. 


This is a manual for the study of the Orthoptera of 
eastern North America, and while the keys and descriptions 
are necessarily technical, it is indispensable for the study 
of these insects. 


Perrir, Rurus H.-and McDaniet, E.... Key to the Orthop- 
tera of Michigan, with annotations. By R. H. Pettit and 
E. McDaniel.’ East Lansing, Mich. State Agricultural 
College, 1918. 48 p. illus. (Michigan Agricultural Col- 
lege. Special Bulletin No. 88). Free. 


Rvueeres, ArvHur Gorvon. ‘The Acrididae [i.e¢., Locustidae] of 
Minnesota. By A. G. Ruggles. St. Paul, University of 


Minnesota. 98 p. col. pl. (Agricultural Experiment 
Station of the University of Minnesota, Technical Bulletin 
No. 141). Free. 


Good color plates of Minnesota short-horned grasshoppers. 


Gall-Insects 

Ferr, Erprarmm Porter... Key to American insect galls. By 
Ephraim Porter Felt ... Albany, University of the State 
of New York, 1918. (3)-310 p. illus., 16 pl. (New 
York State Museum Bulletin No. 200). Out of print. 
In this work nearly every kind of gall is figured, and in 

the text arranged according to the plant they are found 
on with explation of the differences between the kinds. 


Flies 

Winston, SamvuetL Wenvert. Manual of North American 
Diptera. By Samuel W. Williston. Third edition. New 
Haven, James G. Hathaway, 1908. 406 p. illus., 
pl. Out of print. 
A technical manual for determining the genera of North 
American flies, but the numerous good figures will help 

even the novice to recognize many. 


. ATEXANDER, Cuartes Paur ... The Craneflies of New York. 


Part 1, Distribution and taxonomy of the adult flies. 
Charles Paul Alexander . .. Ithaca, N. Y., published by the 
University, 1919 lp. 1, 767 - 767 - 994 p. incl. 1 pL. 
(Memoir 25, Cornell University Agricultural Experiment 
Station). Out of print. 

This is a technical work, but will help an advanced stu- 
dent in determining the names of crane-flies. 


Mosquitoes 


New Jersey AcricucruraL Experiment Srarion. The mos- 
quitoes of New Jersey and their control. By Thomas J. 
Headlee . . . New Brunswick, N. J., 1921. 230 p. illus., 
diagr. (New Jersey Agricultural experiment station, 
Bulletin 848). Free, 
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Contains both technical and non-technical keys for naming 
mosquitoes, the ranges of which include New Jersey. 


Spiders and Scorpions 


24. Comstock, JouHN Henry. The spider book. A manual for 
the study of spiders and their near relatives, the scorpions, 
pseudoscorpions, whip-scorpions, harvestmen, and_ other 
members of the class Arachnida, found in America north 
of Mexico, with analytical keys for their classification and 
popular accounts of their habits. By John Henry Com- 
stock ... New York, Doubleday, Page & Co., 1912. xvi, 

fue tae Dp. front., illus., 1 col. pl. $5.00. 


This is the best existing book on spiders. 


THE HABITS OF INSECTS 


Insects in General 


25. *Comsrock, Mrs. Anna Borsrorp ... Ways of the six-footed. 
By Anna Botsford Comstock ... Boston, New York, etc., 
Ginn & Co., 1908. xii, 152 p. $.60. 


A very interesting and readable account of the habits 
of a few insects. 


26. Comsrock, JoHnN Henry. Insect Life, an introduction to 
nature study and a guide for teachers, students and others 
interested in out-of-door life. By John Henry Comstock 
. .- New York, D. Appleton & Co., 1897. 3 p. I., 850 p. 
illus., plates. $4.00. 

Edition in 1905 with {8 plates, many colored. 


iw) 
=~ 


. *Fasre, JEAN Henri Casimer. The life and love of,the insect. 
By J. Henri Fabre. Translated by Alexander Texeira de 
Mattos. London, Charles Black, 1911. xii, 262 p. _‘front., 
illus. 12 pl. $3.00, 

Tells about the habits of scorpions, some bees, ,wasps, 
and. weevils, and about tumble-beetles of several kinds. 


28. *Insect Life; Souvenirs of a naturalist. By J. H. Fabre... 
Translated from the French by the author of “Mademoiselle 
Mori” (M. Roberts) with a preface by David Sharp... 
and edited by F. Merrifield, with illustrations by M. Pren- 
dergard Parker ... London, MacMillan & Co., 1901. xii, 
820 p. front., pl. 

Mostly about wasps, with some chapters on bees and on 
scarab beetles. 


29. *The sacred beetle and others. By J. Henri Fabre. Trans- 
lated by Alexander Texeira de Mattos, with a preface by 
the author. New York, Dodd Mead & Co., 1918. xxiv, 
426 p. $2.50. 

Wein additi to the books listed here, nearly all of those listed uncer 

atest incat briefly of the habits of the kinds referred to, 
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*The mason-bees. By J. Henri Fabre. Translated by Alex- 
ander Texeira de Mattos ... New York, Dodd Mead & Co., 
1914. viii, 816 p. $2.50. 


Tells about mason-bees and their parasites. 


*The life of the grasshopper. By J. Henri Fabre. Trans- 
lated by Alexander Texeira de Mattos . . . New York, 
Dodd Mead & Co., 1917. viii, 454 p. $2.50. 

Tells about some grasshoppers, crickets, cicadas, locusts, 
mantids and spittle-insects. 


*The life of the fly; with which are interpolated some chap- 
ters of autobiography. By J. Henri Fabre. Translated by 
Alexander Texeira de Mattos ... New York, Dodd Mead 
& Co., 1918. 477 p. $2.50. 

Besides several kinds of flies, there is a chapter on insects 
and mushrooms, on pond life, and on caddis-worms. 

These six volumes are by a French entomologist who 
devoted his life to the study of the habits of insects. He 
writes of what he has learned and observed in a thoroughly 
interesting, entirely non-technical manner, and has won for 
himself’ a real place in literature by them, and the appella- 
tion of “The Insects’ Homer.” 


. *Hancocs, JosepH Lane. Nature sketches in temperate 


America. <A series of sketches and a popular account of 
insects, birds, and plants, treated from some aspects of 
their evolution and ecological relations. By Joseph Lane 
Hancock . . . Chicago, A. C. McClurg & Co., 1901. xviii, 
451 p. incl. front., plates. Out of print. 


*Patcu, Eviru: Marion. A Little Gateway to Science; Hex- 


apod Stories. By Edith Marion Patch. Boston, The At- 
lantic Monthly Press, 1920. xviii, 180 p. $1.25. 


Well told insect stories for younger scouts. 


Ants 


5. *McCoox, Henry CuristopHrer. Ant communities and how 


they are governed; a study in natural civics. By Henry 
Christopher McCook . . . New York and London, Harper 
& Brothers, 1909. xx, 822 p. front., illus. $2.00. 

A book that every scout should read. Tells about how 
ants make war; their engineering methods; how they com- 
municate; their slave-making; their guests; their cattle, 
and many other interesting things. 


Wueeter, Witttam Morron .. . Ants, their structure, de- 


velopment and behavior. By William Morton Wheeler... 
New York, Columbia University Press, 1910. xxvi, 664 
p- illus., front. (Columbia University biological series, 
TX). $5.25 
A somewhat technical treatment of the extraordinarily 
interesting habits of ants and their guests. 5 
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Bumblebees . 

37. *Siapen, F. W. L. The humble-bee, its life history and how 

to domesticate it, with descriptions of all the British species 

of Bombus and Psithyrus. By F. W. L. Sladen... London, 

MacMillan & Co., Ltd., 1912. xiv, 284 p. front., illus., 

G pl. (part. col.). $5.00. 

Dr. Sladen devoted his life to studying the habits of 

bumblebees. His book is one of the most fascinating 
stories of insect life ever written. 


Honey-bees 


38. *Mortey, Marcarer Warner. The honey-makers. By Mar- 
garet Warner Morley . . . Chicago, A. C. McClurg & Co., 
1899. viii, (9) -424 p. illus. $1.85. 


A readable account of the ways of honey-bees. 


Wasps 
39. PeckHam, Grorce Wistrams and Precxuam, Mrs. Evazasyrn 
Girrorp. Wasps, social and solitary. By George W. 
Peckham and Elizabeth G. Peckham, with an introduction 
by John Burroughs; illustrations by J. H. Emerton... 
Boston and New York, Houghton, Mifflin & Co., 1905. 
xiv, 310 p. incl. front., illus., plates. 


40. *Morrey, Mancarer Warner... Wasps and their ways. 
By Margaret W. Morley ... New York, Dodd, Mead & 
Co., 1901. 316 p. incl. front., illus. 
Orthoptera (i.e., Grasshoppers and Their Kin) 
41. *Morzrny, Marcarer Warner. Grasshopperland. By Mar- 


garet Warner Morley . . . Chicago, A. C. McClurg & Co., 
1907, 282 p. incl. front., illus Out of print. 
Flies 


42. AtexaNper, Cuaries Paur. ‘The Craneflies of New York. 
Part II, Biology and Phylogeny. By Charles Paul Alex- 
ander. Ithaca, New York, published by the University, 
1920. 2 p. 1, 695-1184 p. incl. pl. (Memoir 38, 
Cornell University Agricultural Experiment Station). 

Out of print. 
Tells what is known about the habits of these insects. 


Mosquitoes 
43. Howarp, Lrtaxp Osstan. Mosquitoes, how they live; how 
they carry disease; how they are classified; how they may 
be destroyed. By L. O. Howard ... New York, McClure, 
Phillips & Co., 1901. xviii, 242 p. front., illus. 


Spiders , 
See item number 24, on page 167; especially Chapter IV: 
“The life of spiders.” ; 
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Injurious Insects 
44. Crospy, Cyrus Ricuarn and Lronarp, Mortimer Demarest. 
Manual of vegetable-garden insects. By Cyrus Richard 
Crosby and Mortimer Demarest Leonard . .. New York, 
The MacMillan Co., 1918. xvi, 392 p. $2.75. 


46. Herrick, Grenn Wasurncton - . . Insects injurious to the 
household and annoying to man. By Glenn W. Herrick 
. .. New York, The MacMillan Co., 1914. xviii, 470 p. 
illus. (The rural science series). $3.00. 


46a. Herrick, GreNN WasHineton ... Manual of injurious in- 
sects .... Henry Holt and Co. In press. 


47. Rirey, Wir1i1am Apert and JOHANNSEN, Oscar Avcusrus 
... . Handbook of medical entomology. By W. A. Riley 
and O. A. Johannsen .. . Ithaca, N. Y., Comstock Pub- 
lishing Co., 1915. x, B48 p. illus. 

An account of the part played by insects in the trans- 
mission of disease. , 


48. SLINGERLAND, Mark VeErNonN and Crosspy, Crrus RricHarp.. 
Manual of fruit insects. By the late Mark Vernon Slinger- 


land and Cyrus Richard Crosby . . . New York, The 
MacMillan Co., 1914. xvili, 504 p. illus. $3.50. 


PROBLEMS OF APPLIED ENTOMOLOGY 


49. Brurs, Cuartres Tuomas ... Insects and human welfare. 
An account of the more important relations of insects to 
the health of man, to agriculture and to forestry. By 
Charles Thomas Brues . . . Cambridge (Mass.), Harvard 
University Press, 1920. xii, 104 p. illus. $2.50. 

A discussion of the broader problems of applied 
entomology and outlook for the future. 


DIRECTIONS FOR COLLECTING INSECTS 


50. Banxs, Narman. Directions for collecting and preserving 
insects. By Nathan Banks . . . Washington, Government 
Printing Office, 1909. xiv, 186 p. front., illus. 


(Smithsonian Institution. United States National Museum. 


Bulletin 67). Out of print | 
BER-KEEPING 
51. Comsrock, Mrs. ANNA Bovwsrorp ... How to keep bees; a 


handbook for the use-of beginners. By Anna Botsford 
Comstock ... New York, Doubleday, Page & Co., 1905. 
x, 288 p. front., 81 pl. $1.60. 


52. Rowr, H. G. Starting right with bees . . . Medina, Ohio, 
A. S. Root Co., 1922. 128 p. illus. $1.00. 


This little pamphlet is the best non-technical guide of 
which we know for the scout who is a novice at bee-keeping. 
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APPENDIX A 


COMMON KINDS OF INSECTS OF WHICH ANY SCOUT 
CAN FIND AND NAME FIFTY 


1. Bitrne Fries. 


A. Horse-flies, _deer-flies, green-headed. flies, yellow-flies. 
Family Tabanidae. 

(a) Very large, 34 in. to 1 in. long; all black. Eastern. 
Tabanus atratus. 


Fig. f05—Tabanus Fig. 106 — Tabanus Fig. 107— 
atratus lasiophthalmus Chrysops 


(b) Very large, 1 in. long; color above dark cherry-red brown. 
Southeastern. Tabanus americanus. 


(c) Very large, % in. to 1 in. long; color dark cherry-red 
brown. California. Tabanus aegrotes. 


(d) Other horse-flies, about % in. long; belong to genus 
Tabanus, of which there are many species which are not 
easily named. 

(e) If smaller and with eyes that show intricate designs in 
rainbow colors, some with black-blotched wings, they are 
Chrysops of various species. Swarm in woods and 
swamps, light on person’s head, neck, and temples, and 
bite. 

(f) The yellow-fly, abundant in swamps along the Gulf and 
South Atlantic coasts, and a fierce biter is Diachlorus 
femoratus. 

B. Black flies. Abundant in northern woods in early summer. 
Crawl over hands and face and draw blood. Smaller than 
house-fly. See page 73. Simulium. 
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2. Orner Furs. 


A. Very large, thick flies, 1 in. or more long; antennae end- 
ing in a knob. Black with a red band at base of abdomen; 
wings black. Southern. Family Mydaidae. Genus Mydas. 


B. House-flies. 


(a) Tongue fleshy and enlarged at tip. Light on food and 
lap it up. Found everywhere. True house-fly. Family 
Muscidae. Musca domestica. 

(b) Looks like a house-fly, but tongue is sharp and pointed, 
and instead of lighting on food, it lights on you and bites. 
Color ash-grey. The stable-fly, also called biting house- 
fly. Family Muscidae. Stomoxys calcitrans. 


C. Blue-bottle fly and blow-flies. Lay eggs on meat. To get 
some expose some raw meat in the open. Found everywhere. 
Family Muscidae. 


(a) Face between the eyes white. 
Body very green. Lucilia 
caesar. 


(b) Face between the eyes white: 
Body greenish, but with a 
bronzy tint. Lucilia sericata. 


(c) Face between the eyes white. 
Body blue. Lucilia syloarum. 


3 (d) Other common kinds, face 
Fig. 108—A blow-fly, Lucilia not white, are Calliphora and 
caesar, enlarged Phormia. 


D. Dung-flies. Common, flying about or lighting on cow-dung. 
Moderately large, yellow in color, rather hairy, slender, with 
longish legs. Found everywhere. Family Scatophagidae. 
Genus Scatophaga. 


EK. Fruit-flies. To attract these expose to the open for a day 
‘or two some decaying fruit. Soon little yellow flies will be 
seen flying about and crawling over it. Much smaller than 
a house-fly and with pink eyes. Found everywhere. Family — 
Drosophilidae. Genus Drosophila. 

3. BEEs. 

A. Honey-bee. Found everywhere. In the males the eyes join 

above. Apis mellifica. 


B. Carpenter-bees. 

(a) Big carpenter-bee, looks like a bumblebee, but bores in 
posts, etc. Bumblebees never do this. Hind legs with a 
brush of hair all around them in female (unlike those of 
bumblebees). Genus Xylocopa. Males have large eyes 
and white face. In north there is only one kind, black, 
thorax covered with yellow hair, Xylocopa virginica. In 
southeast another kind also, the male green-blue, its 
thorax and base of abdomen with short sparse yellow 
hairs; the female all blue, Xylocopa micans. In south- 
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west other species, steel-blue; some have male all yellow. 
See also under Requirement No. 1:5 (a), page 39. 

(6) Little carpenter-bee. See under Requirement No. 1:5 (a), 
page 37. Genus Ceratina. 


C. Sweat-bees, very small. For Halictus, which can be recog- 
nized by their nesting habits, see under Requirement No. 
1:5 (a), page 40. All metalic green, abdomen convex be- 
neath. Genus Augochlora. Common everywhere. (If the 
abdomen is concave beneath, they are not bees, but are 
cuckoo-wasps, family Chrysididae). Head and thorax metal- 
lic green, abdomen banded black and yellow. Genus 
Agapostemon. 

D. Bumblebees, genus Bombus and Usurper bees, genus 
Psithyrus. For distinction, see under Requirement No. 1:5 
(b), page 55. 

4. Wasps, Hornets, YeLrtow-Jacxets, Ec. 

A. Nests made of paper; many wasps in one nest. Family 
Vespidae. 

(a) Nest an open comb. Common everywhere. Paper-wasps, 
called in the south guinea-wasps. Genera Mischocyttarus 
(abdomen with a stalk at base, south and west) and 
Polistes (abdomen not stalked. Every part of U. S.). 
Males have yellow faces and more slender, straight feelers. 
Some kinds may be recognized as follows: 


(1) In California common species is black and bright yel- 
low. Polistes aurifer. 

(2) In Southern California, Arizona, Texas, etc.; the com- 
mon species is yellow all over, the wings clear. Polistes 
texanus. 

(8) Another one in Arizona is yellow and brownish, the 
wings dark brown, antennae brown, tipped with orange. 
Polistes navajoe. 

(4) In southeast, a large species; all of a ruddy reddish 
color, dark wings, very common. Polistes rubicundus. 

(5) In southeast, a much smaller kind, reddish and much 
banded with yellow. Polistes bellicosus. 

(6) In east and southeast, a large brown species, with dark 
wings, brown feelers which are tipped with orange, and 
first segment of abdomen has a yellow band. Builds 
large combs which often overhang streams in the south. 
Polistes annularis. 

(7) In the northeast the only other species (and the only 
species in Central New York) is smaller, all brown, or 
with narrow yellow stripes and reddish spots on the ab- 
domen, but without orange tips to its feelers. Polistes 


pallipes. 
(8) In south Georgia and Florida, small, yellow and black 
s or reddish-banded, but first segment of abdomen form- 


ing a stalk. Makes small nests, often on palmetto 
leaves. Mischocyttarus cubensis. 
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(9) In southwest, California and Colorado. 
acters as above, but larger. 


Same char- 
Mischocyttarus flavitarsts. 


lig. 109—A paper-wasp, Polistes Fig. 110—The white-faced hor- 
pallipes net, Vespa maculata 


(b) Paper nests, but closed with an outer paper shell. Hor- 

* nets and yellow-jackets. Found everywhere except in the 
desert and plains. Genus Vespa. 

(1) Around New York City, Long Island, ete. 


Very large, 
brown and yellow. 


European hornet. Vespa crabro. 
(2) Everywhere. Black and white; feelers rust-colored 
beneath. White-faced hornet. Vespa maculata. 
(3) Other hornets and yellow-jackets. 
(a) Black and white; eyes not reaching to base of jaws 


a part of the cheek being between them. Ve espa ar ‘ctica. 


“() Black and white; eyes reach the jaws. Vespa con- 
sobrina. 


(c), Black and yellow; middle of back of thorax has two 
yellow lines running lengthwise. 
(a) Southeastern States. Wespa carolina. 
(b) Western States. Vespa sulphurea. 


(p) Black and yellow; middle of back without two yel- 
low lines as above. 


(a) Lives on Pacific Coast only. 

(b) Lives in the east; 
communis. 

(c) Lives in the east; 
Vespa diabolica. 


B. Tarantula hawks. Genus Pepsis. 
South and west only. 


Vespa occidentalis. 


eyes reach the jaws. Vespa 


eyes do not reach the jaws. 


Family Psammocharidae. 


Huge wasps with satiny blue bodies, 
and usually orange colored antennae, very common in the 


west. Antennae curled in females, straight ‘in males. Sev- 
eral species have orange wings, of which the commonest is 
Pepsis formosa. In Arizona one with steel-blue white- 
tipped wings and blue feelers is Pepsis ornata. The only 
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- eastern species is common in the south, blue-black all over, 
2 including wings, but with orange feelers. It is Pepsis 
: elegans. 


C. Mud-daubers. Common everywhere. Build nests of mud 
on walls. Family Sphecidae. Three kinds as follows: 


(a) Color steel-blue; wings blue. Cha- 
lybion coeruleum. 


(6) Color black or brown with yellow 
spots and legs. Sceliphron coemen- 


as 


Fig. 111—Mud-daub- tarium. 
A er, Sceliphron coe- (c) All shining black except half of 
e mentarium the hind legs are white. Less com- 
mon than the others. Eastern 
¢. States, mostly in the South. Trypoaylon albitarse. 


. D. Road-wasps. Very long and slender, the abdomen attached 
; to thorax by a very long thin stalk. Black, with partly red 
: abdomen and legs, usually silvery sheen on sides of thorax. 
If stalk of abdomen is longer and made of two segments, 
the genus is Sphex, of which there are many species, com- 
mon everywhere. Less common is Psammophila, with only 
one segment to the much shorter stalk. An all black - 
western species is Psammophila violacea. Family Sphecidae. 


E. Sand-wasps and horse-guards. Rather common everywhere. 
Family Sphecidae; tribe Bembicini, 

é (a) Horse-guard, catches horse-flies ‘around horses. « Very 
large black wasps striped with yellow. Southeast. Stictia 
carolina. —_. © 

(6) Many other kinds, can be named only by use of technical 
characters. ! 


Fig. 112—FPemale Pig. 118—Mecyarhyssa luna- 
Pelecinus tor laying eggs in a lree 


é 
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F. Other wosps, ichneumon-wasps. 

(a) Over two inches long, shiny black all over, abdomen a 
thin jointed tube, three times as long as a wing. Family 
Pelecinidae. Pelecinus polyturator. 

(b) Over two inches long, and with a long thread-like tail 
(ovipositor) which may be four to six inches long. Fly 
about dead trees and bore into the wood with this long 
tail. Males don’t have the borer. Family Ichneumonidae. 
Genus Megarhyssa (called also Thalessa). 

(1) Females black with yellow head, and dark smoky wings ; 
males dark brown with clear wings. Eastern. Mega- 
rhyssa atrata. 

(2) Brown, wings clear, but with dark patches. Eastern. 
Megarhyssa lunator. 

(3) Pale brown, with clear wings; females with round 
yellow spots on sides of abdomen. Western. Mega- 
rhyssa nortoni. 

(c) Ovipositor (the thread-like tail) curled up along the back 
of the abdomen, wings without noticeable veins; wings 
folded lengthwise when at rest; small and brown with 
yellow markings. On flowers. Family Chalcididae; genus 
Leucospis. 


G. Velvet-ants or cow-killers. Family Mutillidae. See under 
Requirement No. [:1 (d), pages 16 and 17. 

(a) East of Rockies, Mississippi, also in Texas. 1144 inches 
long. Winged, top of head, thorax, and end half of 
abdomen covered with thick red or yellow hair. Males of 
Dasymutilla occidentalis. 

(6) Kast of Mississippi and in Texas. Wingless; 114 inches 
long, head, thorax and abdomen covered with red _ hair, 
like velvet, but base of abdomen and. band across _ its 
middle black. Females of Dasymutilla é¢cidentalis. 

(c) Deserts of southwest. Covered all over with long white 
hair; looks like seed-pods of creosote-bush. Dasymutilla 
gloriosa. 


5. Roacnes. Family Blattidae; order Orthoptera. Roaches liy- 


Fig. 114—f cockroach, Blatia orientalis, 
and its egg-case. a, female; b, male 
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ROACHES, MANTIDS CASE 


ing in the country and woods are difficult to name. The follow- 

ing live in houses and can be easily recognized: 

(a) Half an inch long; pale brown, two brown stripes on 
top of thorax; wings reaching beyond tip of abdomen. 
Croton bug. Blattella germanica, 


(6) Seven-eighths inches long; dark 
brown all over; wings not reach- 
ing to tip of abdomen, often 
very short. “Black beetle” or 
Oriental roach. Blatta orientalis. 


(c) One and one-half inches long; 
dark brown, the thorax above 
yellowish, with a darker brown 
splotch on its center; wings 
reaching beyond tip of abdomen. 
Extreme south only, Periplaneta 
americana, 


Fig. 115—Periplaneta (d) Green roaches in bunches of 
americana bananas. Panchlora. 

6. Prayinc-Mantips, Rrear-Horsres, Mvure-Kitriers, Soorusayers. 

Family Mantidae; order Orthoptera. 


Fig. 116—4 praying-mantis. Two-thirds natural size 


(a) In New York State only, Mantis religiosa. European 
mantis. 

(6) Around Philadelphia only, Tenodera sinensis. Chinese 
mantis. 

(c) Dlinois, Indiana, and Eastern United States, south of 
Pennsylvania, (body two inches or more long, and stout; 
brown or green; common), Stagmomantis carolina, 
Carolina mantis. 

(d) Three other kinds occur in the southeast, the chief of 

which is Thesprotia graminis, the grass-like mantis, which 

is very slender, almost stick-like, the head with a promi- 
nent triangular wart on top, on each side, next to the 
eyes. Oligonyx scudderi, Scudder’s mantis, is also very 
long and slender, but the head has a cross-wise ridge on 
top. Gonatista grisea, the grizzled mantis, is short and 


i] ° * he ok: a 
stout, winged specimens only 1% inches long. 
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7. Waxxinc-Sticxs. Never get wings. 
Family Phasmidae; order Orthoptera. 


(a) Very long, (three to four inches) 
and slender, with very long legs, 
the first long segment of the hind 
legs with a strong curved spine 
beneath, near the tip. Very com- 
mon all over the United States, 
east of the Rockies. Common walk- 
ing-stick, Diapheromera femorata. 


(b) Length two to three inches, but 
slender like the above. No spine 
on the hind legs. Uncommon. 
Blatchley’s walking-stick, Mano- 
mera blatchleyi. 

(c) Gigantic, 444 to 6 inches long, 
thick-bodied. Louisiana chiefly, but 
also known from Alabama, Ken- 
tucky, Iowa, Mississippi, Missouri, 
Texas, and New Mexico. Rare. 
We wish any scout catching this 
would notify the author. Giant walk- 
ing-stick, Megaphasma dentricum. 

(d) Short and fat; 2 to 2% inches 
long. Spray an ill-smelling liquid 
which will irritate one’s eyes should 
it get into them. Southeastern 
States. Musk-mares. Anisomorpha. 

(1) Found in Florida and along 
Atlantic and Gulf coastal region 
from South Carolina to Missis- 
sippi. Anisomorpha buprestoides. 

(2) Found from the Alleghany Moun- 
tains westward to Nebraska, and 
from the Ohio River southward 
to the Gulf States. Smaller than 
the foregoing. Anisomorpha fer- 
ruginea. 

8. Grasstoprers. Feelers about as long as 
the thorax, or a little more, not very 
slender. Family Locustidae; order 
Orthoptera. 


(a) Lubber-grasshoppers.. Gulf Coast 
west to Louisiana. Two to three 
inches long, very fat, and wings 
only half as long as abdomen. Dull 
yellowish with red and black mark- 
ings and red under wings. Romalea 
microptlera. 


(b) Lubber-grasshoppers. Same _ region. 
black with red markings, Romalea 


Fig. 117—A walk- 

ing-stick, Diaphe- 

romera  femorata. 

One-half natural 
size 


Fig. 118—A musk- 
mare, Anisomorpha 
ferruginea.  One- 
half natural size 


Like above, but 
microptera variety 
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marsi, The young of the above live in clusters, and are 
black with a red line down their back, and legs and head 
more or less red. 

(c) Lubber-grasshoppers. Southwestern States. | Almost 
wingless. Brachypeplus magnus. 

(d) Occurring in great swarms, destroying everything; in’ 
the Mississippi Valley: rarely farther east. Rocky Moun- 
tain Locust. Melanoplus spretus. 

(¢) Very abundant grasshopper in fields and pastures all 
over the United States, the most abundant kind anywhere 
except in the high land between the Mississippi and the 
Rockies. Known by its red hind legs. Red-legged locust. 
Melanoplus femur-rubrum. 


i ¢ > : G ’ 

j Fig. 119—Red-legged locust, Fig. 120 — The forked-tailed 
Melanoplus femur-rubrum bush-katydid, Scudderia furcata 
j A little less than natural size 


9. Karypms, Lonc-Hornep Grassuoprrrs. Feelers very long and 
threadlike. Insects usually green in color. Family Tettigoni- 
idae; order Orthoptera. 


f 

E A. Head rounded on top, without a sharp peg-like prominence ; 
B no spine between the front legs; the blade (ovipositer) at 
tip of female’s abdomen, short and curved. 

2 (a) Ring-like segment at base of front legs with one spine 
beneath. Bush-katydids, Scudderia. 


(6) Ring-like segment at base of all legs with several spines 
beneath, or top edge of forewings angled. 


Fig. 121—Oblong-winged katydid, Ambly- 
corypha oblongifolia, Female, natural size 
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(1) Second long segment of front legs flat or grooved 
above; upper edge of forewings uniformly rounded. 
Round-headed bush-katydids, 4A mblycorypha. 

(2) Second long segment of front legs smooth and rounded 
out above; upper edge of forewings angled. Angle- 
winged katydids, Microcentrum (see Fig. 70). 
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Fig. 122—4  cone-headed grasshopper, 
Neoconocephalus exiliscanorus. Female, three- 
quarters natural size 


‘ 
B. Head with a sharp peg-like prominence on top, pointing 
forwards; the blade (ovipositor) at tip of female’s abdomen 
long and sharp. Cone-headed grasshoppers, Veoconocephalus. 


e) 


Top of head sometimes with a wart, or tubercle, but never 
with a sharp cone or peg; a tooth or two spines under the 
thorax between the front legs. 


Fig. 123—4 meadow-grasshopper, 
Orchelimum — concinnum. Female; 
natural size 


(1) Spines under the thorax between the front legs rather 
long; the blade (ovipositor) of the female upeurved; 
wings not shorter than abdomen. The larger meadow- 
grasshoppers, Orchelimum, 
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Fig. 124—The wingless prairie-grass- 
hopper, Conocephalus saltans. Female; 
One and one-half times natural size 


ee eee 


Ce one GT 


ee eae 


MEADOW-GRASSHOPPERS,- MOLE-CRICKETS 185 


(2) Spimes under the thorax very short or absent; the 
ovipositor nearly straight; wings usually shorter than ch 
the,abdomen. The meadow-grasshoppers, Conocephalus. is 
(See Figs. 69 and 124). My ey 

’ 

10. Sanpv-Crickrys ok “Poravro-Bvues,” as the name is used in nati? 
California. Two or more inches long, wingless, with very He 
large heads and powerful jaws, and long, thread-like feelers; a 
pale yellowish-brown color; claws without little pads between ah 


x 
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Fig. 125—Stencpelmatus, “potato-bug” 
them. Slow-moving, clumsy creatures, do not jump; found 
under stones, boards, etc. and often eat potatoes. Pacific 
coast only. Stenopelmatus; family ‘Tettigoniidae, 


11. Mo.r-Crickets. Common in the south. Family Gryllidae; 
order Orthoptera. Velvety-brown, with short burrowing 
front legs, and short fan-like wings. (rylloplalpa. The 
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Fig. 126--4 mole-cricket, the “changa,” 
Scapteriscus vicinus 


mole-crickets that injure crops in South Georgia and Florida 
are the “changa,” Scapleriscus. 


a 12. Crickets. Under ‘stones, all over the United States, Family 
if Gryllidae. 


(a) Small black species, the body under %% inch long. 
Ground-crickets. Nemobius. 

(b) The winged individuals one inch or more long (exclud- 
ing legs) black, or in the desert region, straw-colored. 
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Common under street-lights. House or field-cricket. 
Gryllus assimilis. 


Female 
Fig. 128 — Tree - 
Fig. 127 — Field- crickets, Oecantbhus 
cricket, Grylius as- Slightly less than 
similis. Female natural size 


13. Tree-Crickers. Snowy white, with black markings. Very 
common on trees and plants. Oecanthus; family Gryllidae. 


14. Damser-riirs. See under Requirement No. 1:9 (c), pages 
86 to 89. Suborder Zygoptera; order Odonata. 


A. Body metallic green, or at least with a ie ge green lustre. 
Family Agrionidae. 


(a) Body metallic green, wings all black, in the female each 
with a white spot. Very common along woodland streams 
from Maine to Florida and Texas, also in California. 
Agrion maculatum; called also Calopterya maculata. 


(>) Body metallic green, tips of all wings black in male, the 
entire wings smoky in female. Eastern United States. 
Agrion apicale. 


(c) Body with metallic greenish lustre, not so strongly as in 
the above. Wi ings clear with rosy spots or streaks at the 


base. (The female of some lack the rosy spots); several 
kinds of these: 


(1) Base of front wings of male crimson, of hind wings 
brown. Eastern States only. Hetaerina tricolor. 


(2) Base of all four wings crimson in male. All over 
United States. Hetaerina americana. 


(3) Other kinds occur in the extreme south. 
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B. Body not metallic green; either blue, brown or red. Argia 
and Lestes; family Coenagrionidae. 


15. Dracon-ruirs. For distinction from damsel-flies see under 
Requirement No. 1:9 (c), page 87. Suborder Anisoptera; 
order Odonata. 


(a) Very common everywhere in United States, except south- 
west, resting on logs or fences, or flying around still 
ponds and ditches. Body broad; blue covered with a 
white bloom, like a blue plum; wings somewhat milky, 
with a black patch at base, and a broad brownish-black 

4 


Fig. 129—The white-tail, Plathemis 
lydia 


stripe clear across the middie of each. May also be told 
by its position, holding wings slanting forward and down- 
ward when at rest. Wings when open measuring four 
inches from tip to tip. Males of the white-tail, Pla- 
themis lydia; family Libellulidae. 


(b) Females of the above differ in having three black blotches 
on each wing, one occupying the tip, and in having the 
body brown with yellow spots on it. (The young males 
have their body also colored this way). 


Fig. 180—Libellula pulchella 


(c) Common all over Eastern United States, around ponds. 
Both sexes with three black blotches on each wing, as in 
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the female of the white-tail, and old specimens with 
body blue and white-powdered as in that species, but 
carry wings differently when at rest. The wings of the t 
male are whiter than those of the female. Wings 3 to — 
81% inches in expansion. Libellula pulchella; family 
Libellulidae. ; 

(d) Pacific Coast and Western States. Brilliant crimson-red % 
body and wings, or largely reddish orange. Libellula 
saturata; family Libellulidae. 3 

(e) Very small species (wings when spread 1% inches from ’ 
tip to tip) amber-colored wings, the female with large 
brown blotches on them, the males uniform amber. Very i 
common, resting on stems and grasses about ponds, } 
throughout the eastern United States, especially south-  — 
ward. The amber-wing, Perithemis domitia; family 
Libellulidae. ar? 
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Fig, 182—4 giant water-bug, 
Benacus griseus 
Fig. 1381—Dobson-fly, Corydalis 
: cornula r 
i top pris 
16. Dosson-ruirs, or Hertaramrres. Family Sialidae; order 


Neuroptera. ‘The adult is as large as a tomato-sphinx moth, 
but has translucent brownish, speckled, wings, and iong, 
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fre Hind corners of the. Rad See angled. They’ 
often sit about under are-lights in towns. ‘The male, unlike 
the female, has a pair of huge pincers for jaws, which cross _ 
each other like an X and are % of an inch long. Corydalis 
_ cornuta, Some species of Chauliodes resemble female dobsons, 
but have the hind corners of the head rounded and often: 
have the feelers feather-like. 


half or two-thirds leathery, the end membranous. Order 
; _ Hemiptera. ; 


2 Hlectric-light bugs, or giant water-bugs. F amily Belosto- 
midae; order Hemiptera. ' Great big creatures, two or three 
inches long, and with front legs held out like claws, ready 
to grasp anything. Common under arc-lights, coming from 
ponds, where they live hidden in weeds under water. ‘lwo 

kinds. 

(a) Front margin of basal segment of front leg with a groove 
running the whole length of it, into which the next seg- 
ment can be fitted. Lethocerus americanus. In Florida 
the more common species, looking just the same is 
Lethocerus uhleri. 
(6) Segment of leg rounded, not grooved. Hast of Missis- 

. sippi River. Benacus griseus. en 
~B. Yoad-bugs. Faraily Gelastocoridae. Order Hemiptera. 

Common about sandy shores and mud-flats in southern 

States and California. May be recognized by their broad, 

rounded body, prominent pop-eyes and hopping gait. 
Speckled brown or grey. 
7s ti Eastern States, south of New York. (Gelastocoris 
oculatus. 


(b) Pacific Coast and southwest. Gelastoris variegatus. 


Fig. 183—A water-boatman 


ac: Water-boatmen. Swim back-side up; back nearly flat. “All 
; over United States. Arctocoriva; family Corixidae. 
f = 


ki 17, Trve Bues. Mouth a sucking beak; wing-covers with basal 
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D. Back-swimmers. Swim belly-side up; back strongly con- 
vex, like the bottom of a row boat. See under Requirement 
No. 1:6 (a), pages 56 to 58. 


KE. Water-striders. See under Requirement No. 1:6 (c), pages 
60 and 61. 

(a) Middle and hind legs very long, close together, arising 
far from front pair. True water-striders; family 
Gerridae. 

(1) Body long, over four times as long as broad. Gerrits. 

(b) Middle and hind legs not especially long, not much closer 
together than to front legs. Broad-shouldered water- 
striders. Family Veliidae. 


F. Wheel-bug. Family Reduviidae; order Hemiptera. Fre- 
quent in the southeast. Has a back like a cog-wheel; a grey 
bug, about 14% inches long. Arilus cristatus. 


G. Big bed-bug, Chinese bed-bug. Family Reduviidae. South- 
east. One inch long; black, marked with red; has a stinging 
beak. Often about houses, where it feeds on bed-bugs, and 
sometimes human blood, giving a severe and long-lasting 
bite. Triatoma sanguisuga. 


Fig. 184—Big bed-bug, Fig. 185—-A leaf-foot- . 
Triatoma sanguisuga ed bug, Metapodius 
femoratus 


H. Leaf-footed bugs. Hind legs expanded like a leaf. Com- 
mon in the east,. especially southward. 

(a) Back of thorax rough; very large. Metapodius femo- 
ratus; family Coreidae. 

(b) Back of thorax smooth; medium size; with a pale stripe 
across the middle of its back. Leptoglossus phyllopus; 
family Coreidae. ay 

(¢) Back of thorax smooth; medium size; no pale stripe. 
Leptoglossus oppositus. ; 
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Fig. 136—A leaf-foot- 
ed bug, Leptogiossus 
oppositus Fig. 187—The common squash- 

bug, Anasa tristis. Enlarged 


I. Squash-bugs. Family Coreidae. See Requirement No. 1:12 
(a), on pages 101 and 102. 
(a) Head without horns. Common all over the United States. 
Squash-bug, Anasa tristis. 
(6) Head with two horns behind the antennae. Missouri 
to Maryland and southward, occurs with the common 
squash-bug. Horned squash-bug, Anasa armigera. 


Fig. 188—The horned Fig. 189—The bed-bug, 
squash-buy, Anasa Cimex  lectularius. Ein- 
armigera. Hnlarged larged 


J. Bed-bug. Cimew lectularius ; family Cimicidae. 
K. Stink-bugs. Family Fentatomidae. 
(a) Brilliant red and black. Very common in southern, cen- 
tral and western States. Harlequin cabbage-bug, terra- 
pin-bug, or calico-back, Murgantia histrionica, 
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18. Crcapas or “Locusrs;” only the males can sing, having a musi 
cal instrument under the abdomen. Family Cicadidae; order 
Homoptera. P 

(a) Seventeen-year locust, marked with 
red; occurs different seasons in great 
swarms in eastern United States. 
Tibicina septendecim. . 

(b) The large greenish locusts of :the 
eastern States are Tibicen. ; 

19. Berries. Order Coleoptera. 

A. Tiger-beetles. See Requirement No. 
1:10 (e), page 93. Cicindela. 

(a) A very common eastern kind is metal- 
lie green, usually with six little buff 
spots on the wing-covers. Cicindela 
sexguttata. 


Fig. 140'-- The (b) Along the Atlantic sea-coast on the 

seventeen - year white sand, a white species, with 

locust, Tibicina curved brown lines on its wing-covers. 
septendecim Cicindela dorsalis. 


B. Ground-beetles. Family Carabidae; order Coleoptera. 

(a) A large metallic green beetle, with ridged wing-covers, 
and coppery borders; 1% inches long. Not uncommon; 
oecurs all over the United States. Runs about over the 
ground, and is sometimes found under arc-lights. Green 
caterpillar-hunter. Calosoma scrutator. 


(b) Similar, but % inch long. Calosoma willcowi. 


(¢) Other common species, found mostly under are-lights, 
where they are often very common, black in color, shaped 
like the above, are known by having their backs set with 
what look like. rows of emeralds or rubies. 


(1) Gems on back green. North- 
east only, north of New York, 
Calosoma frigidwm. 

(2) Gems on back green. Southeast 
only, Calosoma sayi. 

(3). Gems on back red. (Kvery- 
where. Calosoma calidum. 

(@) Others common in southwest and 
California are shaped like above, 
but all black and smooth, without 
jewels on back. Look like pina- 


cate beetles, but run fast. = i 
Calosoma. Fig. 141—Calosoma 


cahdum 


(e) Bombardier-beetles. Comion, un- 
der stones, everywhere. Blue ‘beetles with red head, 


thorax, and legs. Run swiftly when disturbed and shoot 
out a puff of smoke with a sharp.little report, Brachynus. 
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(f) Larger blue beetles, with red thorax, head and legs, also a 


under stones, run swiftly, but do not shoot. Very com- 
mon in the eastern States. Gulerita janus. 


C. Lady-beeties. Family Coccinellidae. For distinctions from 
' leaf-beetles see under Requirement No. 1:7 (c), page 64. x, 
(@) Small, orange-colored with two black y 

spots on wing-covers, very common all 
over the United States. Enters houses 
in fall and often found on window 
panes. Two-spotted lady-beetle.; Adalia 


bipunctata. 6%, 
(6) Larger, orange-colored with nine spots q 
on the wing-covers. All over the 


United States. ~Nine-spotted lady- 
beetle. Coccinella novemnotata. 

(ec) More slender, pinkish-red, with ten 
black spots. Ceratomegilla fuscilabris. 


Fig. 142--4 


lady - beetle, f i 
D. Carrion-beetles. See Requirement No. Ceratomegilla ‘ f 
1:7 (a), page 61, for habits of Silpha fuscilabris, tia 
and Necrophorus. 
(a) Necrophorus. Not fattened; clongate; thorax narrowed 
behind. Ni 
(1) Bow-legged (hind legs); large (1 to 11% inches Jong) ; ‘ 


head and thorax orange above, and four orange spots 
on wing-covers. Feeds on dead lizards and. snakes. 
Eastern States, especially in, the south. Vecrophorus 
americana. 

(2) Bow-legged, under inch long; no orange on head or 
thorax; wing-covers with four separate cross-wise 
patches of orange. Scarce. Northeast. Necrophorus 
sayi. 

(8) Bow-legged, under inch long; no orange on head or 
thorax. An orange cross-bar extending across both 
wing-covers in front, and a cross-bar across each be- 
hind; the two latter almost joining each other.  North- 


‘east, California, and Arizona.- Necrophorus margin- 
atus. 
(4) Bow-legged, black, except for six orange spots, four 
near base, and two near tip of wing-covers. Gulf \ 


3 States. Vecrophorus carolinus. 

(5) Straight hind legs. Black with four orange cross- 
blotches on wing-covers. Eastern States, Vecrophorus 
or bicollis, 

(6) All black; legs bowed; California and Rocky Mountain 
States. Necrophorus guttula. 

(7) All black; legs straight; California. Necrophorus 
pustulatus, variety nigritus, : 

(8) Black, except for six orange spots near the tip of the 
wing-covers. East of Rocky Mountains. Vecrophorus 
pustulatus. 
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(9) Thorax covered on top with short yellow hair; wing- 
covers with four orange bars. Eastern*States. Necro- 
phorus tomentosus. 

(b) Silpha and its allies. Much flattened; oval (except one 
species) ; thorax broadened behind. 
: (1) Very smooth and dull satiny _ black. Southwest. 
Philas truncata. 

(2) Long; black with a row of orange spots or a bar be- 
tore tip of each wing-cover; wing-covers ridged. East- 
ern States. Silpha surinamensis. : 

(8) Oval;-all black. East of Rockies. See Fig. 33. Silpha 
inaequalis. 

(4) Oval; black, except orange bor- 
der of tip of thorax; wing-covers 
with some ridges running length- 


wise. East of Rockies. Silpha fA 
noveboracensis. SIZBEOG 
(5) Oval; brownish-black, but thorax ; FH 5 


above yellow, with a brown cen- 
tral splotch; wing-covers crinkly. 
Eastern United States. Silpha ——4 
americana. s et 

(6) Oval; all black; wing-covers Fi : 

oui: = ; é ‘ig. 148—Silpha 

crinkly. Western States. Silpha SNES tie 
ramosa. 

(7) Oval; small; brown; wing-covers with many close 
ridges. Pacific Coast. Necrophilus hydrophiloides. 

(8) Oval; all black, but head and thorax appearing yellow 


above because covered with short yellow hair. Silpha 
lapponica. 


Ki. Carpet-beetles. Family Dermestidae. It is the little whit- 
ish larvae, all covered with brown tufts of hair that eat the 
carpets, woolens, furs, etc., and that get into a collection 
of insects and reduce the specimens to dust. Keep them 
shut up in a box with plenty of dead, dry, insects to feed 
on, and by and by they will transform to adults. Very 
tiny round convex beetles. 

(a) Color red-and-white mottled. Buf- 
falo _ carpet-beetle. Anthrenus 
scrophulariae. 

(6) Color black. Black carpet-beetle. 
Attagenus piceus. 


F. Sap-beetles.  Glischrochilus [Ips.] 
At the sap of freshly cut. stumps PO gi 
in early spring; small black beetles ‘ 
with four yellow or reddish-yellow Fig. 144—Buffalo 
spots, or wing-covers red with black carpet-beetle. Six 
spots. Family Nitidulidae. times natural size 

(a) Wing-covers black with four yellow 
spots. Under one-third inch long. 
Glischrochilus fasciatus. 
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(5) Wing-covers black with four red- 
dish-yellow spots. Over one-third 
inch long. Glischrochilus obtusus. 

(c) Wing-covers red, except their tips 
and four black spots. Glischro- 
chilus sanguinolentus. 


G. Click-beetles. Family Elateridae. 

(a) Very large pepper-and-salt colored 
species, one and one-half inches 
long; with two large velvety spots 
on the thorax, each bordered with a 
white line, and looking like huge 
eyes. Alaus. 

(6) Large click-beetles, which have two 
spots on  prothorax that shine 
brightly at night, like a fire-fly, as 
the beetle flies around. Extreme 
south and southwest only.” Pyro- 
phorus. 


Fig. 145—The eyed 
elater; Alaus ocu- 
latus 


Fi 


g. 146—A May-bee- Pig. 147-—The June- 
tle; Phyllophaga beetle; Pellidnota 
punuctata 


H. May-beetles, etc. Family Scarabaeidae. 

(a) The big brown beetles that buzz about a lighted room on 
summer evenings, whose legs stick and cling tight when 
they get hold of your finger. May-beetles. Phyllophaga. 

(6) Large velvety-green beetles, very common southward, 
especially on figs. Southern June-beetle, fig-eater. 
Cotinus [Allorhina]. The eastern species is Cotinus nitida. 

(ce) Large yellowish-brown, clumsy beetles, with eight small 
dark spots around their sides. Common on grape in 
eastern States. At night flies to lights. Pellidnota 
punctata. 


I. Rose-chafers. Abundant east of Rockies, on roses. Macro- 
dactylus subspinosus; family Scarabaeidae. 
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Fig. 148 — Rose-chafers, Macro- 
“dactylus  suwbspinosus 


Hercules and ox-beetles.» Family Scarabaeidae. 
(a) Hercules beetles. Huge greenish beetles with two great 


horns in front, meeting like a pair of pincers. ‘hese 
horns are hairy beneath and there are two smaller horns 
on each side. The females are as large, but brown and 
without horns. Found only in the south. Common under 
arc-lights. Dynastes tityus. 

Large cherry red-beetles with three great erect horns on 
the thorax. Southern States; mostly found under street- 
lights. Males of ox-beetle, Strategus anteus. The female 
looks similar, except that it has only one short horn 
placed in the middie of the front of the thorax, 


~- 


Fig. 149—The Hercules beetle, 
Dynastes tityus. Male; three- 
quarter times natural size 


Berens 
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K. Stag-beetles. Large (over one inch long); reddish-brown, 
somewhat shiny beetles with very large pincer-like jaws. 
Frequently found except in the northeast, under street- 
lights. Females all have short mandibles. Lucanus; fam- 
ily Lucanidae. 


(4) Mandibles as long as the abdomen. Rare. Southern 
States. Males of Lucanus elephas. 


(b>) Mandibles only as long as thorax. South and east, north 
to New York. Common. Jucanus dama. Mississippi 
valley, several teeth on inside of jaws of male. Lucanus 
placidus. ste 


Fig. 151—A __ stag- 
beetle, Lucanus dama. 
Fig. 150—4A _— stag-beetle, Male 
Lucanus elephas. Male 


\ 


~ 


1,. Tumble-bugs and dung-beetles. Family Scarabaeidae. See 
Requirement No. 1:7 (b), page 63. 

(«) Smooth, that is without ridges; with a velvety lustre; 

dull green; wing-covers not reaching tip of abdomen; no 

horns. Commonest tumble-bugs in the south. Canthon. 


mi, 

4 (>) Brilliant metalhe green, with coppery-red thorax; the 
me male with a long curved horn. Large, stout beetles. 
a 7 ? ao] £ 

. Phanaeus. carnif en. 

es (c): Plain black; an inch long, and very stout, with seven 


strong ridges on each wing-cover; male with a short 
horn. Southeast. Copris carolina. 


(¢d) Small beetles. one-third inch long; more slender; head 
and thorax shiny black; wing-covers brick-red. Very 
abundant in cow-dung in the cast and south. dphodinus 
fionetarius, 
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M. Leng-horned beetles. Family Ceram- 
bycide. 

(a) On milkweed in late summer and fall. 
A red beetle, about one-half inch long, 
with six or more black spots and long 
feelers. Squeak when picked up. 
Tetraopes.. The common northeastern 
one is Tetraops tetrophthalmus. 


(6) On goldenrod. Black or greenish with 
golden cross stripes and W-shaped 
marks, red legs and long feelers; very 
pretty. Locust-borer. Cyllene robiniae. 


(c) Large blue beetle with broad yellow 
band across its middle third. Com- 
mon in the east on_ elder-bushes. 
Cloaked _knotty-horn. Desmocerus 
palliatus. 


(d) Large beetles, one inch or more long; 
speckled grey and brown; the anten- 
nae very long, sometimes nearly five 
inches. Monohammus. 


N. Pinacate beetles. Under stones and 
boards in the West. Big black beetles, 
which stick their tail up in the air as 
though trying to stand on their head 
when disturbed. Hleodes; family Tene- 
brionidae. 


Fig. 152—The 

locust - borer, 

Cyllene robin- 
iae 


Fig. 1583— A 
pinacate bee- 
tle, Eleodes 


APPENDIX B 


LIST OF ORDERS AND FAMILIES OF INSECTS FOUND 
IN THE UNITED STATES 


This list is for reference, as you would use a dictionary, and no 
scout is expected to learn it. Use it in arranging your collection 
of insects. 


The orders and families more commonly collected are set in bold 
faced type, the very large and common orders and families in BOLD- 
FACE SMALL CAPITALS. Those in ordinary roman type are the 
smaller, less common groups, while those in italics contain very few, 
or very small or very rare insects, which the beginner is not likely to 
collect, nor if he collects to identify. 


Unfortunately all writers are not agreed as to how many families 
of insects there are, some dividing certain of the families of this list 
into several, others uniting some of them into one. So, too, some 
authors use one name, others another, for identical families. We 
have adopted what we believe to be the most satisfactory classifi- 
cation available, and the zoologically correct names. In order 
that the scout may not be unduly puzzled in seeing how this list 
corresponds te other works, we have sometimes added synonymous 
family and ordinal names in square brackets; and in the same way 
have indicated when a particular family is included by some authors 
as part of another. 


The authors wish to express particular thanks to Professor J. H. 
Comstock for information which has enabled them in a large measure 
to adopt the names and classification which will be used in his forth- 
coming “Introduction to Entomology,” which will undoubtedly be 
the standard text book upon insects for years to come, 


PRONUNCIATION 
The symbols used to indicate the pronunciation of wade are | th 
employed by the Standard Dictionary and called in it ‘ ‘Key 1 i, ore 
are as given below. The syllable which has the principal bibsal 
marked by an acute accent (’) after it. Syllables that have less stress = 
than the primary, are marked with a secondary accent ( us 


as artistic 
as art 
as at 
as get Pe ) ; 
as prey, face A 
as the man, camer” ae a i 
as bit ; ae 
as police, eat = Tae 
as habit, surfeit y ; 
as polo oh ; . } 
as go, no 5 one 
as hot, what ; x 
as or, roar, all, ough . ’ oh 2 ae 
as pull, wood f 
as ruse, mood ’ 
as nut, son a ant 
‘as surf, sir, earl eS 
ai as aisle, mine, try 
au as pout, kraut, now or 
iu as supurate, duration ; 
ti as impure, few, bean : . 
et as boil, Roy 
ch_as chill 
k as kill, car, ache 
g as game 
J 
n 
th 
Ss 
Z 


oaop ala 


ow me: 


£2 OloO Ol 


eae ei 


as in jam 

as lung, tank 
as throw 

as sell, cell 
as buzz, has 


A Class ARACHNIDA _ 
m7 (a-rak’ni-da). Spiders, scorpions and their allies. 


stock. (Bibliography item 24, page 171) 


Class INSECTA 
4 (in-sek’-t9). Insects. 
rder Protura (pro-tu’ra). Minute extremely rare insects; wingless. 
_ Family Eosentomidae (i”o-sen-t6m'I-di). Minute, delicate, white 
ai insects found under stones. 


ee Order Thysanura (thai”so-niii’ra). Bristle-tails. Small, inconspicu- 

es ous, wingless. . 

Family. Japygidae (ja-pij'I-di). Minute, forceps at tail; under 
stones (not to be confounded with earwigs, order Der- 
maptera). 


= Fig. 154—A Silver-fish Lepisma saccharina. 


Family Lepismatidae (lep”iz-mat’t-di). Silver-fish. Found 
about closets. 

"Family Campodeidae (kam"po-di'i-di). Minute, slender, white 

— insects found under stones. 

4 Family Machilidae (mo-kil’t-di). Small, covered with scales; 

' leap; among dead leaves, or under stones. 

Order Collembola (ka-lem’bo-la) Spring-tails. All very minute, 
capable of leaping like a flea; wingless, not ordinarily 
noticed; live under stones, in fungus, in humus, or on sur- 
face of water. [By some authors united with Thysanura. } 

Families: Poduridae (po-diii’r1-di); Entomobryidae (en"to-mo- 

*  brai’t-di); Sminthuridae (smin-thii’ri-di). 


Cees 


_ For the orders and families, see The spider book, by J. H. Com- 
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Order ORTHOPTERA (er-thep’tar-a). 


Family Blattidae (blat’I-di). Roaches. In houses and woods. 

Family Mantidae (man’ti-di). Praying mantises, rear-horses. 
Southern. . 

Family Phasmidae (fas’mt-di). Walking sticks. 

Family LOCUSTIDAE (lo-kus’ti-di). Short horned  grass- 
hoppers. [Acrididae; some authors include Tettigidae; the 
name Locustidae used to be applied to Tettigoniidae.] 

Family Tettigidae (t-tij'I-di) grouse-locusts. [Sometimes includ- 
ed in Locustidae.] 

“Family TETTIGONIIDAE (tet “I-go-ni’I-di). Long horned grass- 
hoppers, katydids, cave-crickets, California ‘‘potato-bugs.”’ 
[Locustidae}. : 

Family Gryllidae(gril’1-di) . Crickets, tree-crickets, mole-crickets. 

Order Zoraptera (z6-rap’ta-ra), Extremely rare, minute insects. 

Family Zorotypidae (zé"ro-tip’I-di). Two kinds, on the Gulf 
Coast; resemble termites. 

Order Isoptera (ai-sep’ta-ra). Termites or white ants. 

Families Termitidae (tur-mit’t-di); Kalotermitidae (kal”o-tur- 
mit’I-di). 

Order Neuroptera (niu-rep’ta-ro). Dobsons, lace-winged flies, ant- 
lions, and others. [Includes Megaloptera.] 

Family Sialidae (sai-al’I-di), Dobsons or hellgramites, etc. 
{Includes Corydalidae.] : 

Family Raphidiidae (raf”1-di’I-di). Raphidians. Pacific coast « 
only. 

Family Mantispidae (man-tis’pi-di). Mantis-like flies. Rare, 
southern and southwestern. 

Family Sisyridae (si-sir'I-di).  Sisyra. An uncommon aquatic 
insect. 

Family Sympherobtidae (sim "fa-r6-bi'I-di). Two kinds. 

Family Hemerobiidae (hem "er-o-bi/I-di). Hemerobians. 

Family Dilaridae (di-lar't-di). One very rare species. 

Family Berothidae (bi-r6’thi-di). Two species. 

Family Polystoechotidae  (pel”t-stek-6"ti-di). | Smoke-flies. 
Northern. 

Family Chrysopidae (kri-sep’I-di). Lace-wing flies, or aphis- 
lions. 

Family Myrmeleonidae (mir-mi"J1-on’i-di). Ant-lions (adults 
of doodle-bugs). Mostly southern; attracted to lights. 
Family Ascalaphide (as"ko-laf't-di). Ascalaphids. Large but 
very rare insects, resemble ant lions, but have long clubbed 

antenne, 

Family Contopterygide (\ken"I-sp-tar-ij/I-di). Very small: 
scarce. 

Order Ephemerida (ef "I-mer’I-da) May-flies. [Plectoptera.| 

Family Ephemeridae (ef "1-mer’1-di). 

Order Odonata (o"do-na’t9), Dragon-flies, snake-doctors, or darn- 
ing needles. 

Family Agrionidae (ag"rl-on’I-di). Ruby-spots and black-wings. 
[Calopterygidae, not Agrionidae of some authors.] 

Family Coenagrionidae (si"nag-ri-on'1-di). Damsel-flies [Agri- 
onidae as used by most authors]. 
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Family Aeshnidae (esh‘nt-di). Dragon-flies. 

Family Libellulidae (li”be-litil-di). Dragon-flies. 

Order Plecoptera (pli-cep’ta-ra). Stone-flies, young in water. 

Families: Nemouridae (ne-mi’ri-di); Capniidae (kap-ni’t-di); 
Perlidae (pur’l1-di); Pteronarcidae (ter”o-nar’st-di). 

Order Corrodentia (ker"o-den’sht-2). Bark-lice and book-lice. 

Family Psocidae (sos’I-di). Bark-lice.. Minute insects on bark 
and under leaves. 

Family Atropidae (at-rd’pi-di). Book-lice. Minute white 
insects. 

Order Mallophaga (ma-lef'a-ga). Bird-lice. 

Families: Trichodectidae (trik”o-dek’t1-di); Philopteridae (fil”ep- 
ter'I-di); Gyropodide (jai”ro-po’di-di); Liotheidae (lai’o- 
thi’t-di). 

Order Thysanoptera (thai”san-ep’ta-ra). _ Thrips [Physopoda]. 

Families: Aeolothripide (i”o-lo-thrip’I-di); Thripidae (thrip’1-di); 
Phloeothripidae (fli"0-thrip’1-di). 

Order Embiidina (em-bi"I-di’na). Very rare, small insects. 

Family Embiidae (em-bi'I-di). Three rare kinds, extreme south 
and California. 

Order Anoplura (an”o-pli’ra). True lice [Phytophthiria; by some 
authors included in Hemiptera]. : : 

Family Pediculidae (ped”I-kii/l1-di). Head-lice, body-lice 
and crab-lice belong to this family. 

Family Haematopinidae (hem"at-6-pi'nt-di). 

Family Echinopthiriide (ek-mn"o-thir-i’1-di). 

Order HEMIPTERA (ha-mip’ta-ra). True bugs. [By many authors 
united with Homoptera]. : 

Family Corixidae (co-rix’I-di). Water-boatmen, Common 
in pools. 


Fig. 155—The crab-louse, Phthirius pubis, greatly magnified. 
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\ Family Ochteriidue (ek "to-ri’t-di). 
Family Gelastocoridae (ge-las”to-Keér'I-di). Toad-bugs.* On 
stream margins. 
Family Belostomidae (bel”es-tem’I-di). Giant water-bugs or 
electric-light bugs. In ponds and at arc lights. 
Family Nepidae (ni’pi-di). Water-scorpions; in ponds. 
| Family Naucorida (ne-cé’ri-di). In ponds. 
Family Notonectidae (nd”ta-nek’ti-di). Back-swimmers. In 
pools and ponds. 
Family Saldidae (sal’di-di). Shore-bugs. Shores of streams, 
fly readily. 
Family Veliidae (va-li’I-di). Broad-shouldered water-striders. 
On surface of water. 
Family Gerridae (ger’I-di). Water-striders. On surface of 
water. ; 
Family Hydrometridae (hai”dro-met’ri-di). Marsh-treaders. 
Family Schizopteridae (skiz”ep-ter’I-di). Very rare, small in- 
sects. 
Family Dipsocoridae (dip"so-c0’ri-di). Very rare, small insects. 
Family Isometopidae (ai”so-me-t6’pi-di). Very rare, small 
insects. : 
Family MIRIDAE (mir'I-di). Plant-bugs; very abundant; small. 
Family Termatophyllidae (tur-mat"5-fai/li-di).. Two raré kinds. 
Family Acanthocoridae (a-kan th6-Ké-rI-di). Scarce and small 
bugs. 
Family Cimicidae (sI-mis’I-di). Bed-bugs. 
Family Nabidae (nab-t-di). Damsel-bugs. Common on grass. 
Family Mesoveliidae (mes”6-vo-li-1’di). .Minute; on surface 
of water. 
\ Family Hebridae (heb’ri-di). Four small species; about water. 
Family Reduviidae (red-yu-vi't-di). Assassin-bugs. 
Family Phymatidae (fai-mat’t-di). Ambush-bugs; on flow rs. 
Family Enicocephalidae (en"I-k6-sa-fal’I-di). Very rare and 
minute; swarm like midges at sunset. 
Family Tingitidae (tin-jit’I-dt). Lace-wing bugs. On leaves. 
[Tingidae, Tingididae] 
Family Pyrrhocoridae (pir”’o-ké’ri-d1). 
Family LYGAEIDAE (lai-ji-t-di). The chinch-bug family. 
Common about plants or on the ground. 
Family Neididae (né-td-1-di). Stilt-bugs. One or two kinds 
are common on grasses. 
Family Aradidae (a-rad’t-di). Flat-bugs. Under bark. 
Family COREIDAE (ko-ri-1’di). The squash-bug family. 
Family PENTATOMIDAE (pen "to-tem’I-di). Stink-bugs. Com- 
mon on plants. , 
Family Cydnidae (sid’n1-di). Burrower-bugs and Negro-bugs. 
Common under arc lights and on the ground. [Includes 
Corimelaenide]. 
Family Scutelleridae (skra"te-ler’I-di). Shield-backed bugs. 
On plants. ; 
Order HOMOPTERA (ho-mep’ta-ra). Scales, plant-lice, hoppers, 
cicadas. [Included often in Hemiptera]. 
Family Cicadidae (si-kad’I-di). Cicadas, ‘locusts.’ Com- 
mon, singing on trees. 


FAMILIES OF HOMOPTERA AND COLEOPTERA 205 


Family Cercopidae (sur-kep’i-di). Spittle-bugs or frog-hop- 
pers. Common on plants. : 

Family Membracidae (mem-bras’I-di). Tree-hoppers. Com- 
mon on trees and grasses. 

Family CICADELLIDAE (sik”a-del’t-di). Leaf-hoppers. Very 
many kinds, on leaves. [Jasside]. } 

Family Fulgoridae (ful-gor’I-di). The lantern-fly family. 
Common on plants. 

Family Chermidae (kur’mi-di). Jumping plant-lice, or psyllids. 
[Psyllidae]. 

Family APHIDIDAE (a-fid’t-di). Plant-lice or aphids. 

Family Aleyrodidae (al"t-red'1-di). White-flies. [Aleurodidae] 

Family COCCIDAE (kek’st-di). Scale-insects, bark-lice, or 
coccids. 

Order Dermaptera (dur-map’ta-ra). | Ear-wigs.  [Euplexoptera}. 

[Sometimes included in Orthoptera]. 

Families Labiduridae (lab"1I-diu’ri-di); Labiide (la-bi'1-di) and 
Forficulidae (for "f1-kit'It-di). Chelisochidae (ki"l1-s6'k1-di), 
1 species, California, introduced. 

Order COLEOPTERA (kel I-ep’ta-ra). Beetles. 

Family Cicindelidae (sis”In-del’I-di). Tiger-beetles. Com- 
mon; brightly colored. 

Family CARABIDAE (ka-rab’1-dj). Ground-beetles. Numer- 
ous; very many kinds, mostly under stones, or attracted 
to lights. [Often includes Omophronidae]. 

Family Amphizoidae (am-fi-zo’I-di). Very rare, in streams; 
Pacific coast only. 

Family Omophronidae (em”o-fren’I-di). Scarce, on stream 
banks. [Often in Carabidae]. 

Family Haliplidae (ho-lip’l1-di). Haliplids. In water. Com- 
mon, small. 

Family Dytiscidae (dai-tis’I-di). Predaceous diving-beetles; 
larvae called water-tigers. Very common under water, 
or attracted to lights. 

Family Gyrinidae (jai-rin’I-di). Whirligig-beetles. Common 
on surface of water. 

Family Hydrophilidae (hai’dro-fil't-di). Water-scavengers. 
Common in pools and ponds. 

Family Platypsyllidae (plat "I-sil’t-di). Beaver-parasites. In 
the fur of beavers. 1 kind. 

Family Brathinidae (bra-thin'1-di). 3 kinds. 

Family Leptinidae (lep-tin’1-di). Four kinds. 

Family Silphidae (sil’ft-di). Carrion-beetles. Common on 
carrion. 

Family Clamlidae (clam'br-di). Six kinds. [Often included in 
Silphidae]. 

Family Scydmaenidae (skid-mi’ni-di). Minute beetles, under 

‘i stones, in ants’ nests, etc. / ; 

a Family Corylophidae (k6"rt-l0'f1-di). Few. [{Orthoperidae]. 

i Family STAPHYLINIDAE (staf"I-lin’I-di). Roye-beetles. Very 
common in dung, carrion or toadstools, under stones or 
bark and on stream-margins. 

Family Pselaphidae (so-laf't-di). Minute beetles, under stones 
or in ants’ nests. 
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Family Clavigeridae (klav"1-jer’I-di). Nine kinds, minute. 
[Often in Pselaphidae]. ¥ : 

Family Trichopterygidae  (trai-kep "ta-rij’I-di). Feather-wing 
beetles. The smallest beetles known; under bark. 
[Ptiliidae]. , : 

Family Scaphdiidae (skaf"1-di'I-di). Small beetles in fungi 
and rotten wood. : 

Family Sphaeritidae (sfai-rit’I-di). One kind; California. 

Family Sphaeriide (sfai-ri’'I-di). Three kinds. , 

Family Histeridae (his-ter’I-di). Small black beetles under 
bark or in carrion. 

Family Lycidae (lai’st-di). False fire-flies, common. [Often 
included in Lampyridae]. 

Family Lampyridae (lam-pi’r1-di). Fire-flies. [Often includes 
Lycidae, Phengodidae and Cantharidae]. 

Family Phengodidae (fen-gd’di-di). Certain rare glow-worms. 
[Often in Lampyridae]. 

Family CANTHARIDAE (kan-thar’I-di). Soldier-beetles. Very 
common on leaves and plants. [Often included in Lam- 
pyridae; Telephoridae]. 

Family Melyridae (mo-lir'I-di). [Malachidae]. : 

Family Cleridae (kler’I-di). Checkered-beetles. Brightly col- 
ored beetles running over tree-trunks. [Often includes 
Corynetidae]. 

Family Corynetidae (kér "I-net’-1-di). [Often included in Cleridae]. 

Family Othniidae (eth-ni’t-di). Four kinds. 

Family Lymexyllidae (lim”a-xil'I-di). Two kinds. 

Family Micromalthidae (mai"kro-mal’tht-di). One kind. 

Family Cupesidae (kii-pes’I-di). Four kinds. 

Family Cephaloidae (sef"a-16’I-di). Seven kinds. 

Family Oedemeridae (i”d1-mer’I-di). On plants, few kinds. 

Family Mordellidae (mér-del’I-di).. Common on _ flowers. 
Small beetles pointed behind. 

Family Ripiphoridae (rip”I-fér’I-di). Feather-horn _ beetles. 
Scarce small beetles. 

Family Meloidae (m1-ld/I-di). Blister-beetles. Very common 
on plants. 

Family Eurystethidae (yu"ri-steth'I-di). Two rare kinds, below 
high tide marks on Pacific coast. [Aegialitidae]. 

Family Pythidae (pai’tht-di). Sixteen kinds. 

Family Pyrochroidae (pir”o-kr6/1-di). Ten kinds. 

sane cae (pa-dil't-di). Small beetles. [Often in Anthi- 
cidae]. 

Family Anthicidae (an-this’I-di). Small. beetles. [Often in- 
cludes Pedilidae]. : 

Family Euglenidae (yii-glin’I-di). {Xylophitide]. 

Family Cerophytidae (ser”o-fai’ti-di). Two kinds. [Often in 
Elateride]. 

Family Cebrionidae (seb”ri-en/I-di). Eleven kinds; south and 
and west. [Often in Elateridae]. 3 

Family Platoceridae (plat ”o-ser’I-di). Few-kinds. [Often in 
Elateridae]. 

Family Rhipiceridae (rip”1-ser’I-di). Six-kinds. 
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Family ELATERIDAE (i"la-ter/Idi). Click-beetles. Abundant. 
[Ofter includes Cerophytidae, Cebrionidae, Platoceridae, 
Eucnemidae]. 

Family Eucnemidae (yik-ni’mi-di). [{Melasidae. Often in 
Elateridae]. 

Family Throscidae (thres’I-di). 

Family BUPRESTIDAE (bii-pres’ti-di). Metallic wood-borers 
or buprestids. Common. 

Family Psephenidae (soa-fi’n1-di). Water-pennies. In swift 
streams. Four kinds. [Often in Parnidae]. 

Family Dryopidae (drai-ep’I-di). Parnids. In swift streams. 
[Parnidae]. 

Family Elmidae (el/mi-di). In swift streams. [Helmidae; of- 
ten in Parnidae]. 

Family Heteroceridae (het”9-ro-ser’I-di). Heterocerids. Bur- 
rowing in mud-flats. 

Family Georyssidae (ji"0-ris’I-di). 

Family Dascillidae (da-sil’1-di). 

Family Helodidae (ha-lo’di-di). Few kinds. [Often in Das- 
cyllidae]. 

Family Chelonariidae (kel”o-na-ri'I-di). One kind; Florida. 

Family Dermestidae (dor-mes’ti-di). Dermestids. On flow- 
ers, carrion, clothing and in insect collections. _ Common. 

Family Ste iad (bir’I-di). Pilf-beetles. Scarce, and very 
small. 

Family Rhysodidae (ri-sed’1-di). Four kinds. 

Family Ostomidae (es-tem’I-di). [Trogositidae, Temnochilidae]. 

Family Nitidulidae (nit ”I-diii/l1-di). Sap-beetles. About de- 
caying fruit and sap. 

Family Rhizophagidae (rai"zo-fag’I-di). Fourteen kinds. [Of- 
ten in Nitidulidae]. , 

Family Monotomidae (me-no-tem’I-di). Few. [Often in Osto- 
midae]. 

Family Cucujidae (kii-kia’j1-di). Cucujids. Under bark. 

Family Erotylidae (er”o-til’I-di).. Erotylids. Some large and 
brightly colored. 

Family Derodontidae (de-ro-den’ti-di). Five kinds. [Often in 


Cleridae]. 
Family Cryptophagidae (krip"to- fag’ I-di). Small; in fungi. 
Family Mycetophagidae (mt-set”o-fag’t-di). Small; in fungi; 
under bark. 


Family Colydtidae (k60"I1-di’t-di). Small; in fungi; under bark. 

Family Murmiditdae (mer’mt-di'1-di). Five kinds. [Often in 
Colydiidae}. 

Family Monoedidae (mo-ni’di-di). One kind; Florida. 

Family Lathridtidae (lath "r1-di'1-di). 

Family Mycetaeidae (mai"sa-ti'I-di). Four kinds. [Often ‘in 
Endomychidae]. 

Family Endomychidae (en"do-mik’I-di). Small, bright col- 
ored fungus beetles. 

He ee Phalacridae (f -lak’r1-di). Small; on flowers under 


Family  Concinetlidae (kek ”st-nel’1-di). Lady-bugs. Common 
on plants. 
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Family Alleculidae (al”a-kiai‘lt-di). |Cistelida]. 

Family TENEBRIONIDAE (ta-ni”bri-sn’/1d-i). Darkling-beetles 
and pinacate-bugs. Common in dead wood, under bark, 

' and under boards and stones, especially in the west. 

j Family Lagriidae (la-gri/I-di). Lagriids. A few kinds of large 
beetles; under bark or on leaves. 

Family Monommidae (mo-nem't-di). 

Family Melandryidae (mel’’an-drai‘I-di). 

Family Ptinidae (tin’I-di). Death-watch beetles. Small. 
Scarce. [Often includes Anobiidae, Bostrichidae and 
Lyctidae]. 

Family Anobtidae (an"o-bi't-di)./ [Often in Ptinidae]. 

Family Bostrichidae (bes-trik’I-di). [Often in Ptinidae}. 

Family Lyctidae (lik’tr-di). Powder-post beetles. In dead 
wood. [Often in Ptinidae]. 

Family Sphindidae (sfin’di-di). Five kinds. 

Family Cisidae (sis’I-di). Under bark and in fungus; minute, 

° few. [Ciide]. 

Family SCARABAEIDAE (skar”ab-i'l-di). Very many; com- 
mon. 

Family Trogidae (tr6’gi-di). [Often included in Scarabaeidae]. 

Family Lucanidae (lu-kan’I-di). Stag-beetles...Large; not 
many kinds. ; 

Family Passalidae (poa-sal’I-di). The Passalus. Large black 
beetles, in very rotten wood. 

Family CERAMBYCIDAE (ser ”am-bis’I-di). Longhorned beetles. 
Common, large, many kinds. 

Family CHRYSOMELIDAE  (krai”so-mel’I-di). Leaf-beetles. 
Very many kinds, brightly colored, on leaves. 

Family Mylabridae. (mai-lab’ri-di). Bean-weevils; common. 
{Bruchidae]. 

Family Brentidae (bren’ti-di). Brenthids. Scarce, slender 
beetles about or under bark. 

Family Platystomidae (plat "I-stem’I-di). [Anthribidae}. 

Family Belidae (bel’I-di).. One kind. Florida to Texas. [Of- 
ten in Curculionidae]. 

Family CURCULIONIDAE (kar-kiti "lt-en'I-di). Weevils or 
snout-beetles. Very many kinds; abundant. 

Family Platypidae (pla-tip’T-di). Bark-beetles. [Platypodidae. 
Often in Scolytidae]. 

Family Scolytidae (sk6-lit’Id-i). Bark-beetles. Small, num- 
erous. [Ipidae; often includes Platypidae}. 

Order Strepsiptera (strep-sip’to-ra). Minute, rare, parasitic insects. 

Family Stylopidae (stai-lep’I-di). Appea as little bunches 
between abdominal segments of paper-wasps and also 
other wasps and bees. 

Order Mecoptera (mi-kep’ta-ra). Scorpion-flies. 

Family Panorpidae (pe-néer’pr-di). Common in damp woods. 
Very few kinds. 

Order Trichoptera (tri-kop’ta-ra). Caddice-flies. Larva are cad- 
dice worms and live under water; adults common resting 
on vegetation about streams and ponds. All are attracted 
to light in great numbers. 

Family Hydroptilidae (hai”’drop-til/t-di). Minut caddice-flies. 
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Family Hydropsychidae (hai"dro-sai’ki-d ).  Net-buildtng cad- 
dice-flies. 

Family Philopotomidae (fil"o-pe-tem'1-di). Net-building cad- 
dice-flies. 

Family Polycentropidae (pel I-sen-trd’pi-di). — Net-building 
caddice-flies. 

Family Limnophilidae (lim-no-fil’I-di). Caddice-flies. 

Family Ryacophilidae (rai”a-ko-filI-di). Caddice-flies. 

Family Phryganeidae (frig”a-ni/I-di). Caddice-flies. 

Family Calamoceratidae (kal”a-mo-so-rat’I-di). Caddice-flies. 

Family Sericostoniidae (ser”I-kes-tem’I-di). Caddice-fli s. 
|Sericostomatidae}. 

Family Leptoceridae (lep"to-ser/I-di). Caddice-flies. 

Family Molanidae (mo-lan’1-di). Caddice-flies. 

Family Odontoceridae (o-don”to-ser’I-di). Caddice-flies. 


Order LEPIDOPTERA (lep"I-dep’to-ra). Moths and butterflies. 


MOTHS 
Family Micropterygidae (mai-krep"to-rij'I-di). Very rave and 
small: few. 
Family Eriocvaniidae (er"1-o-kra-ni't-di). Very rare and small, 


few kinds. 

Family Hepialidae (hep”t-al’1-di). Swifts. Rare but large 
moths. 

Family Incurvartuidae (in-ktr"’va-ri'I-di). Very small moths. 
{Adelidae]. 


Family Nepticulidae (nep"ti-kia"I1-di.) © Very small moths; 
larvae leaf-miners. [Adelidae]. 

Family Cossidae (kes’I-di). Carpenter-moths. Not common, 
some large. 

Family Pyromorphidae (pai’-ro-mér’fi-di). Smoky moths. 
Few kinds but some common. [Zygaenidae]. 

Family Dalceridae (dal-ser’I-di.) Dalcerids. One — kind; 
Arizona. 

Family Megalopygidae (meg"s-lo-pij'I-di.). Flannel-moths. 
Five kinds; not common. 

Family Eucleidae (ya-kliI-di). Slug-caterpillar moths. 
{Cochlidiidae]. 

Family Epipyropidae (ep"t-pai-ro’pt-di.) Epipyropids. One 
kind; New Mexico. 


The following families are all very small moths, not easily dis- 
tinguishable by the beginner, and the species are difficult to name: 


Acrolophidae (ak"ro-lef't-di). Tineidae (tin-i-1-di); Psychidae 
(sai’k1-di), bag-worm moths; Tischeriidae (tis"ko- ri’1-di); 
Lyonetiidae (lai”o-na-ti'I-di); Opostegidae (sep"es-tej’I-di); 
Oinophilidae (ei"no-fil-1-di); Gracilariidae (gras"1-lo-r1'1-di); 
Coleophoridae (kel"i-o-fé'r1-di); Elachistidae (el"a-kis’t1-di); 
Heliozelidae (hi"\1-o-zel't-di); Douglastidae (dug "lo-si’t-di); 
Oecophoridae (i’-ko-fo'r1-di); Ethmiidae (eth-mi’t-di); Ste- 
nomudae (ste-nem’1-di); Gelechiidae (ji"11-ki'I-di); Blastobast- 
dae (blas"to-bé’st-di); Cosmopterygidae (kes-mep "te-rijI-di) ; 
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¢ Scythrididae (sith-rid’t-di)|; Yponomeutidae (1-pen”o-miii’- 
ti-di); Plutellidae (pli-tel’1-di); Glyphipterygidae (gli-fip "ta- 
rij/I-di); Heliodinidae (hi"li-o-din’I-di); Aegeriidae (i”ja- 
ri'I-di), clear-wing moths, [Sesiidae]; Olethreutidae (G"lo- 
thri’ti-di); Tortricidae (tdr-tris’I-di); Phaloniidae (fal”o- 
ni’I-di); Carposinidae (kar”po-sin’-1-di); Pyralididae; 
(pai’ra-lid’I-di) [Pyralidz]; Pterophoridae (te”-ro-fé’r1-di) . 
Plume-moths; Orneodidae (6r"ni-d’di-di), Feather-wing 
moths; Thyrididae (thai-rid’t-di); Hyblaeidae (hai-bli’i-di). 


Larger moths (macrolepidoptera) 

Family SPHINGIDAE (sfin’jI-di). Sphinx moths; hawk-moths. 
Common. 

Family GEOMETRIDAE (ji”o-met’rI-di). Geometers, or measur- 
ing-worm moths. 

Family Manidiidae (man"I-di’l-di). [Often included in Geo- 
metridae.] 

Family Dioptidae (dai-ep’tI-di). Dioptids. One kind; common 
in California. 

Family Notodontidae (no-to-den’ti-di). The prominents. 

Family Liparidae (lt-par’I-di). Tussock-moths. Few species; 
common. [Lymantriidae]. 

Family NOCTUIDAE (nek-ti’I-di). Noctuids. An enormous 
family of very common moths. [Includes Hypenidae]. 

Family Agaristidae (ag”a-ris’-tt-di). Agaristids. Day fliers. 

Family Pericopidae (p1”ri-ko’pr-di). _ Pericopids. 

Family Arctiidae (ark-tiI-di). Tiger-moths. [Includes 
Lithosiidae and Nolidae]. 

Family Euchromiidae (yi"kro-mi‘I-di). Euchromids. [Ama- 
tidae or Syntomidae]. 

Family Eupterotidae (yip”ta-ro’ti-di.) Eupterotids. 

Family Epiplemidae (ep "I-pli’m1-di). Epiplemids. Four kinds. 

Family Thyatiridae (thai’a-tai’rt-di). Thyatirids. Very few; 
common. 

Family Drepanidae (dra-pan'I-di). Hook-tip moths. [Platyp- 
terygidae]. 

Family Lacosomidae (lak”o-sem’I-di). Lacosomids. Three 
kinds; not uncommon. s 

Family Citheroniidae (sith”a-ro-ni/I-di). Royal moths. [Cera- 
tocampidae]. 

Family Saturniidae (sat "ur-ni’I-di). Giant silk-worm moths. 

Family Bombycidae (bem-bis’I-di). Silk-worm moth. Domes- 
ticated only. 

Family Lasiocampidae (lé”st-o-kam/pi-di). Lasiocampids. 
Few kinds; common; include tent-caterpillars. 


BUTTERFLIES 


Family Megathymidae (meg”a-thai’mi-di). Giant skippers. 
Rare, south and south-west; few kinds; bore in Yucca. 

Family HESPERIIDAE (hes”pe-ri/I-di). Skippers. Common. 

Family Papilionidae (pea-pilI-en’I-di). Swallow-tails and 
parnassians. 

Family Pieridae (pi-er'I-di). The whites, sulphurs, and orange- 
tips, 
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Family Nymphalidae (nim-fal’I-di). The four-footed butter- 
flies. Common. 

Family Riodinidae (ri”o-din’I-di). The metal-marks. Scarce; 
few kinds; south and west. [Erycinidae]. 

Family Lycaenidae (lai-sen’t-di). The hair-streaks, coppers, 
and blues, or gossamer-winged butterflies. 


Order DIPTERA (dip’ta-ra). Flies. 


Family Tanyderidae (tan"1-der'I-di). The primitive crane-flies. 
One extremely rare kind. {Often included in Tipulidae]. 

Family Ptychopteridae (tai”kep-ter’I-di). Phantom crane-fly 
Sack Three kinds, common. [Often included in Tipuli- 

ae]. 

Family Ryphidae (rai’f1-di). So-called false crane-flies. Very 
few kinds. 

Family TIPULIDAE (ti-pia’/li’-di). Crane-flies. 

Family Dixidae (dix’I-di). Dixa midges. Rare; few kinds. 

Family Psychodidae (sai-k6’di-di).~ Moth-like flies. Small; 
common in wet places. 

Family CHIRONOMIDAE (kai”ro-nem’I-di). Midges. Very 
abundant, delicate mosquito-like flies, often in swarms. 
A great many kinds. 

Family Culicidae (kii-lis’I-di). Mosquitos. 
Family Mycetophilidae (mai-set”o-fil’I-di). | Fungous-gnats. 
Numerous. 
Family Cecidomyiidae (ses"I-do-mai-i'I-di). Gall-gnats. Very 
small but abundant; many kinds. ([I'tonididae]. 

Family Bibionidae (bib”I-sn’t-di). March-flies. Few kinds: 
common. 

Family Scatopsidac (ske-ten’st-di). Scatopsids. 

Family Simuliidae (sim”yu-li/t-di).  Black-flies. Common 
especially in the northeast; not many kinds. 

Family Blepharoceridae (blef"a-ro-ser’I-di). Net-winged midges. 
Few kinds; rare. 

Family Orphnephilidae (Srf"noa-fil't-di). The solitary midge. 
One rare kind. 

Family Tabanidae (ta-ban’I-di). Horse-flies. Common. 

Family Stratiomyiidae (strat ”I-o-mai-1’I-di). Soldier-flies. 
Common. 

Family Xylomytidae (zai"lo-mai-i’1-di). Uncommon; few kinds 
{In Leptidaé}. ‘ 

Family Xvylophagidae.  (zai”lo-faj’t-di). . Uncommon; few 
kinds. [In Leptidaé]. ; 
Family Coenomyzidae (si”no-mai-i'I-di). Rare; few kinds. [Jn 
Leptide]. i 
Family Rhagionidae (rag"I-en’I-di). Common.  [Leptidae}. 
Family Nemestrinidae (nem"a-strin’I-di). Tangle-vein flies. 
Very rare; western. } d 
Family Acroceridae (ak’ro-ser’I-di). Rare; few kinds. [Cyr- 
tidae]. 

Family ee pe (bem”br-li’t-di). Bee-flies. Common: 
many kinds. ie 

Family Therevidae (tho-rev’I-di). Stiletto-flies. Scarce; few 
kinds. ; 
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Family Scenopinidae (sken"o-pi’ni-di). Window-flies. Scarce; 
few kinds. 

Family Asilidae (a-sil’/I-di). Robber-flies. Large, common 
flies. * 

Family Mydaidae (mai-dé’I-di). Mydas-flies. Very large 
flies; common in south; few kinds. ; 

Family Apioceridae (ap"I-o-ser’i-di). Apiocerids. Very rare; 
western. ; 

Family Dolichopodidae (del "1-ko-po’di-di). Long-legged flies. 
Very common about streams and damp vegetation; many 
kinds; difficult to name. 

Family Empididae (em-pid’t-di). Dance-flies. Common about 
streams. 

Family Lenchopteridae (len"kep-ter’I-di). Spear-wings. Small; 
few kinds. 

Family Phoridae (fer’t-di). Minute flies; common. 

Family Platypezidae (plat "I-pi’zi-di). Flat-footed flies. Few 
kinds; scarce. 

Family Pipunculidae (pip’un-kiu’l1-di). Big-eyed flies. Un- 
common; few kinds. 

Family Syrphidae (str’-fi-di). Syrphus-flies. Very com- 
mon; very many kinds. 

Family Conopidae (ko-nep'1-di).  Thick-headed flies; common 
on flowers. 


The following families are mostly composed of small flies; known 
collectively as acalyptrate muscids. Many of these families are 
difficult to distinguish, and the species are difficult to name: 

Cordyluridae (kér"di-lu’ri-di), dung-flies, |Scatophagide]; 
Clusiidae (klu-st‘I-di) , | Heteroneuridz]; Helomyzidae (hi"lo- 
mai‘zI-di); Borboridae (bsr-bs’ri-di); Phycodromidae (fai” 
ko-drd’mi-di); .Sciomyzidae (sai”o-mai’zi-di), | [Tetano- 
ceridae];| Sapromyzidae  (sap”ro-mai’ziI-di); Lonchaeidae 
(len-ki’t-di), [often included in Sapromyzidae]; Ortalidae 
(ér-tal’I-di); Trypetidae (trai-pit’I-di); | Micropezidae 
(mai"kro-pi-zi-di); Tanypezidae (tan"I-pi’zi-di), [often in 
Micropezide]; Sepsidae (sip’st-di); Piophilidae (pai’-o-fil’ 
1-di), cheese-maggot flies, [often in Sepsidae]. Psilidae 
(sil’I-di); Diopsidae (dai-ep’st-di); Ephydridae (e-fid’r1-di); 
Chloropidae (klo-rep't-di), [includes Oscinidae]; A steitdae 
(as-ti'I-di), |usually included in Drosophilidae]; Droso- 
philidae (dros "0-fi’lt-di); Geomyzidae (ji”0-mai’ziI-di); A gro- 


myzidae (ag”ro-mai’zi-di); Milichttdae (mi"I1-chi’1-di), 


loften included in Agromyzidae]. Ochthiphilidae (ek"’thi- 
fil’t-di), [often in Agromyzidae]. 


Most of the succeeding nine are large families of very common 
flies, the house-fly and its allies; but they are difficult for the beginner 
to distinguish, or to name the kinds. 


Family Anthomyiidae (an"tho-mai-i/t-di). Common: many 
kinds. 

Family Gastrophilidae — (gas"tro-fil’1-di). Horse — bot-Hies. 
Adults very rare. {Included i in Oestridae}|. 

Family Oestridae (is’tri-di). Bot-flies. Adults very rare. 
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Eamily Phasttdae (fa-si'I-di). Phasiids. Few kinds. 

Family Megaproscepidae (meg"a-pro-so’pidt). 

Family Calliphoridae (‘kal”1-fer'I-di). The blow-fly family. 

Family Sarcophagidae (sar”ko-faj’I-di). Common. 

Family Tachinidae (ta-ki’ni-di). Tachina-flies. Very com- 
mon parasitic flies. ’ 

Family Muscidae (mus’‘i-di). Muscids. The house-fly and 
its allies. Very common. 

Family Hippoboscidae (hip "o-bes’t-di). Louse-flies. Flattened 
flies in feathers of owls and other birds. 

Family Streblidae (stri’bli-di). Bat-ticks. Rare. 

Family Nycteribiidae (nik"ta-ri-bi/1-di). Bat-ticks. Rare. 

Family Braulidae (bre'lt-di). Bee-lice. Very rare. 


Order Siphonaptera (sai”fo-nap’ta-ra). Fleas. 


Families Ischnopsyllidae  (isk”no-sil'I-di), bat-fleas; Lepto- 
psyllidae (lep’to-sil’I-di); Ceratophyllidae (so-rat "o-fil’1-di); 
Pulicidae (pid-lis’I-di), the human-flea family; Echid- 
nophagidae (a-kid"no-faj’I-di). 


\ 
Order HYMENOPTERA (hai”ma-nep’ta-ra). Wasps, bees, ants, 


ichneumon-wasps, gall-wasps, saw-flies. 

Family Xyelidae (zai-el'I-di). Xyelids. 

Family Pamphiliidae (pam “f1-li’I-di). Pamphiliids. |Lydidae]. 

Family Siricidae (sai-ris’I-di). Horn-tails. Very large and 
brightly colored. 

Family Xiphydriidae (zif"I-dri’I-di). Xiphydriids. 

Family Cephidae (si’f1-di)... Cephids. 

Family Cimbicidae (sim-bis’I-di). The willow saw-flies. 

Family Argidae (ar’j1-di). Saw-flies. Few kinds. 

Family TENTHREDINIDAE (ten "thra-din’I-di). Saw-flies. Very 
many kinds; common. 

Family Oryssidae (o-ris‘I-di). Very rare; few kinds. 

Family BRACONIDAE (bra-ken’I-di). Braconids. Very many 
kinds; abundant. 

Family ICHNEUMONIDAE (ik’nii-men’I-di). Ichneumon-wasps. 
Very many kinds; very abundant. 

Family Trigonalidae (trig”o-nal’1-di). Trigonalids. Rare; very 
few kinds. 

Family Aulacidae (au-lak’t-di). Aulacids. Rare; few kinds 
{In Evaniidae]. ° 

Family Stephanidae (sti-van’I-di). Stephanids. Very rare; 
very few kinds; large. 

Family Foenidae (fi’nt-di). On flowers; few kinds. [In Evanii- 

7 


ae}. 

Family Roproniidae (rep”ro-niI-di). Very rare; small; very few 
kinds. 

Family Heloridae (hi-lor't-di). Rare; very few kinds; small. 

Family Vanhorniidae (van"her-ni'I-di). Very rare; one kind; 
north-east. 

Family Belytidae (bo-lit’I-di). Minute; not rare. 

Family Serphidae (str’f1-di). Mostly minute, not rare, [Proc- 
totrypidae]. : ; 

Family Scelionidae (ski’lI-en’I-di). Very minute insects. 

Family Platygasteridae (plat "I-gas-ter’I-di). Very minute. 
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Family Pelecinidae (pel”a-si’nt-di). The pelecinus. One coin- 
mon, black very slender wasp. 

Family Cynipidae (sai-nip’I-di). Gall-wasps. Very common, 
many kinds; all very small. 

Family Chalcididae (kal-sid’1-di). Chalcid-flies; an enormous 
number of minute, mostly metallic species; exceedingly 
common. 

Family Evaniidae (ev”a-ni’I-di). Ensign-flies. {Some authors 
include Foenidae and Aulacidae]. 

Family Psammocharidae (sam”o-kar’I-di). Spider-hunting 
wasps. Common; many kinds. 

Family Cleptidae (klep’ti-di). Rare; few kinds; metallic. 

Family Chrysididae (krai-sid’I-di). Cuckoo-waspe. Not rare; 
bee-like, but brilliant metallic green or copper or blue; 
fly about fences and beams. 

Family Embolemidae (em"bo-lem't-di). One or two extremely 
rare, minute kinds. 

Family Sapygidae (sa-pij’I-di). Rare wasps; few kinds. 

Family Thynnidae (thin't-di). Two extremely rare, western, 
ant-like kinds. 

Family Tiphiidae (ti1-fi’/I-di). Common, visiting flowers, some 
ant-like, on ground. [Sometimes partly included in 
Scoliidae; includes Myrmosidae]. 

Family Mutillidae (mii-til’I-di). Velvet-ants. Common in 
south and west and on Atlantic coast; many kinds. 

Family Scoliidae (sko-li’I-di).  Scoliids. _ Common, large 
brightly colored wasps, visit flowers. 

Family FORMICIDAE (fér-mis’I-di). Ants. 

Family Bethylidae (ba-thil't-di).. Very small, scarce wasps: 
often wingless. 

Family Rhopalosomidae (r6"pa-lo-sd’mi-di). One extremely 
rare, night flying wasp; south-eastern. 

Family VESPIDAE (ves’prI-di). True wasps. Very common; 
very many kinds. [Includes Eumenidae and Masaridae]. 

Family Ampulicidae (am"pii-lis’I-di). Two extremely rare, 
southeastern kinds. 

Family Dryinidae (drai-in’I-di). Small wasps which parasitize 
tree-hoppers. 

Family SPHECIDAE (sfes’I-di). Sphecid-wasps. Very many 
kinds, nésting in sand, banks, posts and twigs. Very com- 
mon. [Includes Trypoxylonidae, Crabronidae, Oxybelidae, 
Philanthidae, Mellinidae, Psenidae, Bembecidae, Nyssoni- 
dae, Gorytidae, Pemphredonidae, Nitelidae, Astatidae}. 

Family Hylaeidae (hai-li’I-di). Solitary bees. [Prosopidae; 
includes Colletidae]. Very common; on flowers. 

Family ANDRENIDAE (an-drin’I-di). Solitary bees. Very com- 
mon; very many kinds; on flowers. [Includes Panurgidae, 
Anthophoridae, Macropidae, Ceratinidae, Xylocopidae]. 

Family Megachilidae (meg”e-kai/li-di). The leaf-cutter bees. 
[Includes Stelidae]. 

Family Bombidae (bem-bi-di). Bumblebees. [Bremidae]. 

Family Apidae (ap’I-di). Honey-bees. 
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Aeolothripidae, family of Thy- 
SAMOMECE AN ‘sts oi che nw) Sticia. «shove: 203 
Aeshnidae, family of Odonata... 203 
Agaristidae, family -of Lep- 

SP LUGDEOTA MoaiG oro Sie! 5 ses arses 210 
Agapostemon, recognition of... 177 
Agrictitnral ants—o..02. i556 sl. 76 
Agrion, distinctions between spe- 

CICS ADEN Cites cons cee ee 186 

Agrionidae, family of Odonata. 202 

13 XUEeR al Ee item, Io 212 
Alaus oculatus, how to recog- 

‘ % BALLIN Pctoves ai ahaiavecciichele « Are toie tenays 195 

3 PLC OOM SE. setetaitcrs lacs u<s baled 140 

a Aleurodidae, see Aleyrodidae.. 205 
r Aleyrodidae, family of Hom- 

zl, (3s 2 ee oe oe 205 
i Alfalfa- -butterfly and its cater- 

i AE SA Oa ee OR Te 90 
2 Alleculidae, family of Cole- 

| SPIRE Dies etarere w apie 4 Ww ehols fo!» tatalo)e 208 
; Allorhina nitida, see Cotinus 

a LEG aE Ane A nnn OP iene 195 

Z Amatidae, see Euchromidae. 210 

Amber-wing, recognition of. 187 

Amblycorypha, recognition of. 184 

Ambush-bugs, see Phymatidae. . 204 
Amphizoidae, family of Cole- 

OULCRA Sperctalire ciel ates w\eseia erelels eve 205 
Ampulicidae, family of Hymen- 

GDECLAY pateryiatsis ole, Neiolo sip © eit s/o! a 214 

PAMIASA, MAD OS OL Ire 3 3's d0Se e's 191 

Anasa tristis, habits of........ 101 
Andrenidae, family of Hymen- 

REG PREM AN Telel Ne pWista cre eis aie ed's ain oe 214 

Angular-winged katydid ....... 99 
Anisomorpha, recognition of and 

GIStMICEIONS Loris 2s cis v0 de o's cls © 182 

Anobiidae, family of Coleoptera 208 
PANO PIC VCORE sreyd sae (otoaicco\nlsl vise 21 
Anoplura ...... P hebatotela'atiateora 3 8h if 
Anoplura, list of families..... 203 
Anosia plexippus, see Danaus 

AECUID DUS iolerarcyelorore cle tayeres a'eyee 90 

Ant-lions,- lite of 2 ........5 Nae 
Ant-lions, see Myrmeleonidae.. 202 
URGRCCHI ACMI feleiols Ghevens. cove caio.0\ 5) 1 
Anthicidae, family of Coleoptera 206 
Anthomyiidae, family of Diptera 212 


INDEX 


Anthophoridae, see under An- 
drenidae 4) 003) 
Anthrenus scrophulariae, how to 


wee ewes eee 


BECOQUMIRE oid code ety eee ligase, 194 
Anthribidae, see Platystomidae. 208 
Ants, books on é 
Ants, food to give.. 

PATHS, “habitSnOf was. eevee 
Ants, male, female and worker 

castes distinguished ........ 70 
Ants, see Formicidae :...6... « 214 
MASITS,  <PUTESES) ane 5 wucPofepere, clever iet 114 
Ants’ nest, cylindrical type of 

LI PITCI Gua evcpahe oo ie Sela Sie Wisneke 112 
Ants’ nest, Fielde type ........ P11 
Ants’ nest, how to make an 

BUitATIGIAN Ln ayecaicue nieler tear a cveleians 104 
Ants’ nest, stocking an........, 110 
Aphididae, family of Homoptera 205 
Aphididae, habits. vi. ws 2 «/eisisves, 33 
Aphids, see Aphididae ........ 205 
BPHIsiONS “ssteseye sels Seas stevetersne ae 
Aphodius fimetarius, “how to 

TECORIIZER Giesgenl: taiay sgstehesopsisteyess 197 
Apidae, family of Hymenoptera 214 
Apioceridae, family of Diptera 212 
Applied entomology ........005 154 
Applied entomology, books on.. 174 
Aquarium for mosquitoes...... 20 
PASC DAG A tment otayets io teia oats seta 201 
Arachnida, characters of class.. 22 
Aradidae, family of Hemiptera 204 
Arctacorixa, recognition of..... 189 
Arctiidae, family of  Lepi- 

GODLET A aes ore istate cere anete se ante 210 
Argidae, family of Hymenoptera 213 
Arilus cristatus, how to recog- 

Ch Ud SSD corn ONO co VDI Oe 190 
Arrangement of collection Shapfonate 148 
Ascalaphidae, family of Neurop- 

PETA: tie Pets ionave ujpietoierk tretele iene teres 202 
Asilidae, family of Diptera.... 212 


Asilidae, HABITS ROL mate alates 85 


Assassin-bugs, see Reduviidae.. 204 
Astatidae, see under Sphecidae. 214 
Asteiidae, family of Diptera.. 212 
Atropidae, family of Corro- 
ential Par donk eis tare oy hofelo aabertie 203 
Attagenus piceus, how to recog: 
HANZ Coser wie edi desis, 010s lavetoye cate ais) oie 194 
Augochlora, recognition of..... 177 
Aulacidae, family of Hymen- 
SDLOL A vi cfoleis sipiere¥o.> opyieloo\n isting 213 
Backswimmers, life of ....... 56 


Backswimmers, see Notonectidae 
Backswimmers and water boat- 


men distinguished .......... 58 
Bag-worm moths, see Psychidae 209 
Bark-beetles, see  Scolytidae, 

Platypidae .....+.eseeeeseee 208 
Bark-lice, see Psocidae also Coc- 

IMAG Fitton alee tela Slathatr ave » 205 
Bat-fleas, see Ischnopsyllidae.. 213 
Bat-ticks, see Streblidae, Nycteri- ‘ 

irdacy ei wate nan tes OMA as! 


INDEX 


Bean-weevils, see Mylabridae.. 
Bed-bugs, see Cimicidae ....... 
Bee-flies, see Bombyliidae...... 
Bee-hives for observation, 
RIVES one oie da piale tate aes 
Bee-keeping, books on ........ 
Bee-lice, see Braulidae......... 
Bees, how to recognize common 
Bees, see under Hylaeidae, An- 
drenidae, Megachilidae, Bom- 
bidae and Apidae. . iio. .i<.10 
Beetles, books on 
Beetles, many 
tinguished see ae nists coe 
Beetles, see Coleoptera........ 
Belidae, family of Coleoptera... 


Belostomidae, family of Hem- 
ANGOTAS sobs whielic os eee be 
Belytidae, family of Hymen- 
foptenae ee iene enc oie etree 
Bembecidae, see under Spheci- 
ACP IMs Bete pemeise aici etree 
Benacus, recognition of....... 


Berothidae, family of Neuroptera 
Bethylidae, family of Hymen- 

ONlera rs Scud = ateOiely a 6. ale cae 
Bibionidae, family of Diptera. . 
Bibliography)". ceqct sees eee 
Big bed-bug, how to recognize. 
Big-eyed flies, see Pipunculidae 
Bird-lice, see Mallophaga...... 
Biting flies, naming common.. 


Black-beetle, how to recognize 
Black carpet-beetle, how to 
recognize ..... a dis! Sis 5; Sisters 
Black-flies 


Black-fliesP life of ols ik coe 
Black-flies, see Simuliidae 
Bldck-scale <j... clea se cen weet 
Black-wings, see Agrionidae.... 
Blackberry, galls on 


Blastobasidae, family of Lepi- 
Gopteralvnwe circus eikmencicce 
Blatchley’s walking-stick ...... 
Blatella germanica, how to 
TECORNIZEY (ol c)s wei wines nec eer 


Blatta orientalis, how to recog- 

nize 
Blattidae, family of Orthoptera 
Blepharoceridae, family of Dip- 

BPC Ce ares We MRA. cia lokre airtel AS 
Blister-beetles, see Meloidae.... 
Blow-flies, 
Blow-flies, how to raise........ 
Blow-fly family, see Calliphori- 

dae 
Blue-bottle flies, recognition of 
Body-lice, see under Pediculidae 
Bolting-silk 


Bombardier-beetles, how to 
TECORNIZE Wks Seles oa Oe 
Bombidae, family of Hymen- 
OPtELas vce hisjeete Rienas Sulcnateraaes 
Bombus and _ Psithyrus_ dis- 


tinguished 


Ce ee a ve ener 


distinctions between 1 
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Bombycidae, family of Lepi- 
dapterd oc ccf swipe sites eG 
Bombyliidae, family of Diptera. 211 
Book-lice, see Atropidae ...... 203 
Books on insects, see bibliog- 

ha pliy S140 iatabiateiere = 3 cleaplis 167 
Borboridae, family of Diptera.. 212 
Bostrichidae, family of ole- 

Opterd FAs). aaa witon aselecae - 208 
Bot-flies, see Oecestridae, Gas- 

trophilidae—. ..Ccpeincdkd >= eee 212 
Boxes: for tuasects “Ue sek eee 148 
Brachynus, how to recognize.. 192 
Brachypeplus, recognition ..... 183 
Braconidae, family of Hymen- 

OPTETA:) vic tes. « ee crete «einen 213 
Brathinidae, family of Cole- 

optera\ ccs Uiewess ob sees eee 205 
Braulidae, family of Diptera... 213 
Breeding habits, see rearing.153, 154 
Bremidae, see Bombidae....... 214 
Brentidae, family of Coleoptera 208 
Broad-Shouldered water-striders, 

how to recognize... .<..ns sss 190 
Broad-shouldered water-striders, 

See Welaidae® i. 4.00. .tc «sb sihearete 204 
Bruchidae, see Mylabridae..... 208 
Buffalo carpet-beetle, how to 

TOCORNIZE 7 «Ai, Sere misiess sass 194 
Bugs, kinds distinguished...... 189 
Bumblebees, books on ........ 173 
Bumblebees, differences between 

queens, workers and males... 54 
Bumblebees, life of ......c.00. 41-50 
Bumblebees, see Bombidae..... 214 
Buprestidae, family of Cole- 

Optiera’ [vei ick cole om wick « 202 
Burrower-bugs, see Cydnidae... 204 
Byrrhidae, family of Coleoptera 207 
Cabbage-bug, how to recognize. 191 
Cabbage-butterfly and its cater- 

Pula Pio kiestew ale lele ame ne tome 89 
Caddie-fies, Tife'-Ofs5;. 6 Sk isieston sods 
Caddice-flies, see Trichoptera.. 208 
Caddis-worms, habits of....... 12 
Calamoceratidae, family of 

Arichopreray vow science sieists 209 
Calico-back, how to recognize... 191 
California ‘“‘potato-bugs,” see 

Tettigoniidaciy. cic. vias telnet 202 
Calliphora, recognition of...... 176 
Calliphoridae, family of Dip- 

teraaceaccene ate: era ara nite os 213 
Calopterygidae, see Agrionidae.. 202 
Calosoma, kinds distinguished.. 192 
Campodeidae, family of Thysa- 

ATA teres i egasn octets oubeme ane aor 
Camponotus ........ « Se Ree eg) 
Cantharidae, family of Cole- 

Opteragiers Sewanee pS ee 206 
Canthon hs teck Jershe ee (ahs aieiela RRA: 
Canthon, how to recognize,... 197 


Capniidae, family of Plecoptera 
Capsidae, see Miridae 
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| Carabidae, family of  Cole- 
MRDTIEOLA Te is Wien ests aPe co wae 205 
' Carabidae, some kinds  dis- 
¢ PAE ONERGHTGCU MRED 2 Rho oS wie s Bace > 192 
@ecarbon tetrachloride ......... 140 
MAneRTCIE-ANtS <<. 2c5 acc nieces 75 
Pearpenter-bees .. ss eee sn cae 39 
Carpenter-bees, kinds  disting- 
be FE SING CR ie See eee 176 
me Carpenter-bees, little .......... 37 
Carpenter-moths, see Cossidae. 209 
MOAT PCTITEL-WASD coa.0 sca acsaaas 39 
Carpet-beetles, how to recog- 
Tae ok Ap SMe ee 194 
Carposinidae, family of Lepi- 
JSS se: Say ay Aner 210 
Carrion-beetles, habits of...... 61 
Carrion-beetles, kinds  disting- 
IS MOT Bege See cte esis 5's © «atoms 193 


Carrion-beetles, see Silphidae.. 205 
Catching insects 5 «6.00% Ae 
Caterpillars, rearing 


PAGE 
Chinch-bugs, habits of ....... 102 
Chinese bed-bug, how to recog- 
MIZE 3 sein Sretetorieceisictner ae amas 190 
Chironomidae, family of Dip- 
ROTA: (3) o.5: wid oie aie eistclester ieee ate 211 
Chloropidae, family of Diptera 212 
GErvsalis pee lnc se 4 
Chrysididae, family of Hymen- 
Optera Ghiceuon eye svcntaate tetas, are 214 


Chrysididae, recognition of.... 177 
Chrysomelidae, family of Cole- 


Op tera sa ntemicis aa eed eiless oes 64, 208 
Chrysopidae, family of Neur- 
POCOT ac settee Me lalele, besos cis eee . 202 


Chrysops, recognition of....... 175 
Cicadas, some kinds dis- 


TANS UISHed- Us. steiwtale Scie: ele-mpenate + 192 
Cicadas, see Cicadidae )1....., 204 
Cicadellidae, family of Hom- 

GPLETA © crural sete is a airs se 205 


Cicadidae, family of Homoptera 204 
Cicadidae, some kinds dis- 


Cave-crickets, see Tettigoniidae 202 farigaished! shine.-o hawks beni se 193 
Cebrionidae, family of Cole- ane Sees, habits os Ja ee 83 
3 IDRC ED (oie vic ness + adipw bigie se sie Cicindela, two inds isting- 
* Cecidomyiidae, family of Dip- mashed ttaa ten 7 ahs idee earns 192 
Seas Se ee ee 107, at Cicindelidae, family of oe in 
entipedes, ..... pe nets ee eeees pera ceis ku Fats A oe . 
_ Cephaloidae, family of Cole- ve Ciidae, es Cee tag en 208 
OPteTa 2.2... ssc cereesrovses Ci aca ae amily o ymen- 
Cephidae, family of Hymen- Bateta Liss aoe f Bs Ls oe es 213 
SEE OS ae SEP AEE hme 213 Cimex lectularius, bed-bug, fig- 
— Cerambycidae, family of Cole- Ne OL Ee Sata wees 191 
, SRE Mee tecn riers sighs Siac eie p's. < -- 208 Cimicidae, family of Hemiptera 204 
{ Cerambycidae, some kinds dis- Cisidae, famliy of Coleoptera.. 208 
tinguished .....+..+++++e+ee- 198 | Cistelidae, see Alleculidae..... 208 
aia e gs sae ae ona es 37 | Citheroniidae, family of Lepi- a 
eratinidae, see unaer n- COTA CS nile cts ales ete 'g (0 misl sin ole } 
drenidae ......4..+. Drioxt nie = ore heen family of Coleoptera 205 
Beet prampidae, see Citheronii- bed Clavigeridae, family of Cole- oe 
SS IEP seer Cana i Ker Aeoenaaieea ree mppaeles ate 
Ceratomegilla fuscilabris, how to a ee wits moths, see Peperitdac 210 | 
POCORMIZE rth coco aalene sunni mene 
Cepstophyliidac, “family “ot °° | Cicpelae, family, of Men ong 
Siphonaptera .........-.000% 213 5 family of Coleoptera. 206 | 
Cleridae, y 
pe vu icze, family of Hom- 205 |. Click- sae some kinds of dis- 98 
ODUELA + wares ve PaO Rae ee ; Had eee. er Ak 
ep aa family of Cole- EP crated knotty-horn, how to ‘a 
SYST 2 Ceuta Gee Ae OO PIL [alia [Raat 5 Reeser sagt as SIR RA We . 
Chaleid- flies, see under Chalci- 214 Clubsgall of white oak....+..- ae ; 
Se ee Cl idae, family of Diptera.. 
eee family of Hymen- a4 ae family of Homoptera “ 
CF as Sh a ‘ Coccidae, life of ...+.+++++ ne 
MOR OE en ne et 479 | Coccids, see Coccidae.......+0+ 205 
ee. -maggot flies, see Piophili- Coccinella novemnotata, how to 
Se CR EOMSG OST OIG REI 212 recognize welnesecnedesescssa: 199 
Ceiuiiiee family of Der- One panclie? family of Cole- a 
BRAD EL aes sierra ccies cls ce ote PLEA pect aie cicielsistereldicird ae 
Chelonariidae, family of Cole- Cochlidiidae, see Eucleidae.. 209 
Chon nidas Nae? gfe Hom: 207 | Coenagrionidae, family of Odon- a 
Proasc, = en ie eton ts Welle (lag a 
GUT CRAMEA cram cie-sferskaic.e sia aieie' ate . 205 be F : 
Chilopoda, characters of “Glass.. 22 | Coenomyiidae, family Sas 11 
@hilopeda, habits « <..j2<jcs\ee 0's 23 ee io ipoacee BoE OB es iC rea 
Chinch-bug family, see Lygaei- Coleophoridae, family of Lepi- BP ee 
LACE Ayal che ale’ aisisterslal are’ s'vtela COM GOpPteras ci -\cdsermcre rine seers 


INDEX 


PAGE 
Coleopteral s+ 5 chs Sahu saeee ee 9 
Coleoptera, kinds distinguished. 192 
Coleoptera, list of families.... 205 
Collecting insects, books on... 174 
Collecting insects, where to 

NGOk) SS ifs a arate el ietac eae eee 134 
Collection of insects, how to 
mnakietcal)) ty. sa ates oo See 129-151 
Colleges teaching entomology... 160 
Collembola't<-Ss. abi cate saree 7 
Collembola, families of ....... 201 
Colletidae, see under Hylaeidae 214 
Colydiidae, family of  Cole- 
OPUS HAL atest aa) sie aerate ch aye! coe aene 207 
Comstock, Prof. John Henry, 
biographies teeasaseuetor & cote 167 
Cone-headed grasshoppers, recog- 
PUCTO TS O Liaise, ote 'selbiane Seo aa blag 184 
Coniopterygidae, family of 
Niewsopterat seas occ o een meee 202 
Conocephalus, habits of....... 97 
Conocephalus, recognition of. 185 
Conopidae, family of Diptera. . 212 
Conorhina sanguisuga, see Tri- 
atoma sanguisuga ......... 190 
Coppers, see under Lycaenidae. 211 
Copris carolina, how to~recog- 
HIZO Ay iecton ih tons scares 63, 197 
Cordyluridae, family of Diptera 212 
Coreidae, family of Hemiptera. 204 
Corimelaenidae, family of Hem- 
ipterdt? Gols Mee San eR ee 204 
Corixidae, family of Hemiptera 203 
Goreodentia: Wha sis etek ee 7 
Corrodentia, list of families... 203 
Corydalidae, see Sialidae...... 202 
Corylophidae, family of Cole- 
OPE rar ls ccsnelwteseiow hos cis tis eee 205 
Corynetidae, family of Cole- 
OPbenalnh <)cie pe nete tae econ eat 206 
Cosmopterygidae, family of Lep- 
Ldopteras tes teecaet cae teen 209 
Cossidae, family of Lepidoptera 209 
Cotinus nitida, how to recog- 
AIS AAO a ENED ING OOS moo 195 
Cottony maple-seale ........... 32 
Cowskilersikig soca chk cheer 16 
Crah-lice, see Pediculidae...... 202 
Crabronidae, see unaer Spheci- 
Gas whos 2 beers ert ciriersts, «eR 214 
Crane-flies;Wheloty shore. Se 89 
Crane-flies, see Tipulidae...... 211 
Gricketes, Vkimds> sore eels meceeee 185 
Crickets, see Gryilidae:........ 202 
Croton bug, how to recognize.. 181 
Cryptophagidae, family of Cole- 
ODUECAs Nee press lonitieinehe sone 207 
Cuckoo-wasps, see Chrysididae. 214 
Cucujidae, family of Cole _ 
OO SCRA SRO SiS PtoIS 6 Gin Oitels of Als 
Guoumberbeetles)-.) e001 ennee 69 
GSR IE Sas Sy nists oleae Sik SR 
Culicidae, family of Diptera 211 
Culicidaes) habits nw: oyna ome 3} 
Cupesidae, family of Coleoptera 206 


PAGE 


Curculionidae, family of Cole- 

optera 
Cyanide-bottle’ oa. « J. a vremtente 
Cydnidae, family of Hemiptera 
Cyllene robiniae, how to recog- 


RIZE Mss ete ie lene ete 
Cynipidae, family of Hymen- 
optera’ soc seieeee SSAA 104, 
Cyrtidae, see Acroceridae...... 
Dalceridae, family of Lepi- 
Cp pPrera® stolen mee eee eee 
Damage caused by insects..... 
Damsel-bugs, see Nabidae...... 
Damsel-flies and dragon-flies dis- 
tineiished: wa. 1b cee 
Damsel-flies, life ef ...+..-%s 
Damsel-flies, some kinds dis- 
tinguished Be Ee 2 
Damsel-flies, see Coenagrionidae 
Danaus archippus =f a visto eee 
Dance-flies, see Empididae..... 


Darkling-beetles, see Tenebrioni- 
pe) oh aescaneiee no aae me 
Dascillidae, family of Coleoptera 
Dealers in natural history sup- 
plies and books 


Death-watch beetles, see Ptini- 
GAC i. 5 ate e ie ae Saetneie re! siete ain 
Deer-flies, how to name........ 
Denguefever =.) masse eee ie 
Dérmapte ta’ Safe bo oslo ate ne wee 
Dermaptera, list of families. 
Dermestidae, family of Cole- 
OPTELA pos 2's 0d ojs ele leew ai eioiy steiere 
Derodontidae, family of Cole- 
OPTOTA hve coven 0 a= eisio ls ong nintees 
Desmocerus palliatus, how to 
FECOMMIZE Ghoss ces ee 
Diabrotica duodecimpunctata... 
Diabrotica vittata ..-...... fas 
Diachlorus, recognition of..... 
Diapheromera femorata, recog- 


Hition | (oh ae see ee ee 
Digger wasps, see Sphecidae.... 
Dilaridae, family of Neuroptera 
Diopsidae, family of Diptera.. 
Dioptidae, family of Lepidoptera 


Dipsocoridae, family of Hem- 
IPCCLA os cee aiereroustearenete i exstohatako 
Dapterar.nc' ire gue te otetere case Rania 
Diptera, list of families...... 
Diptera, many kinds disting- 
TWISHEG) "sy o3 acne caeeeteee 
Disonycha triangularis ........ 
Disconycha xanthomelaena..... 
Dixa midges, see Dixidae...... 


Dixidae, family of Diptera.. 
Dobsons, how to recoene: as 
Dobsons, see Sialidae.. 
Dolichopodidae, family of Dip- 


ETA ieverefansts a aleiepavePeraretiols ters¥ans 
Doodle-bugs ........ Ser eGo hey 
Doryphora decemlineata, see 

Leptinotarsa decemlineata... 
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Douglasiidae, family of Lepi- 
AOPLGRA atels tenis ccm Geers 209 
Dragon-flies, common kinds dis- 
inesuswed'! hi: Saeco ee ee 187 
Dragon-flies distinguished from 
damiselpies |: S535 cene ck 87 
Dragon-flies, see Odonata ..... 203 
Drepanidae, family of Lepi- 
MIDEC TA Morass <> <n sche oie ote 210 
Drosophila, recognition of..... 176 
Drosophilidae, family of Diptera 212 
Dryinidae, family of ymen- 
BRECIA Meter Pen ocslk ss ta crteacci yes 214 
Dryopidae, family of Coleoptera 207 
Dung-bectles, kinds distinguished 197 
Dung-flies, recognition of...... 176 
Dung-flies, see Cordyluridae. /. 212 
Dynastes tityus, how to recog- 
DEAS Aa 35 A Arai 196 
Dytiscidae, family of Coleoptera 205 
Ear-wings, see Dermaptera..... 205 
Echidnophagidae, family of 
SipNoUuaApteray lc clea «classe 6 213 
Echinopthiriidae, family of Ano- 
PSR ote eA © elles ora Sea aes Rio 203 
Elachistidae, family of Lepi- 
Abels A. De kG onc tees oe 209 
Elateridae, family of Coleoptera 207 
Electric-light bugs, kinds of.... 189 
Electric-light bugs, see Belos- 
ORASOACIN 15 oN'S e Heln gases sidlens 204 
Eleodes, how to recognize..... 198 
ele abAaniOSIS) Seats ves te eele «6 21 
Elmidae, family of Coleoptera. 207 
Embiidae, family of Embiidina 203 
WSCA ALITA esto ois ole 2 oie ws ok on 0. 7, 203 
Embolemidae, family of Hymen- . 
Oped eas obi Meets cc ee alas se 9 6 214 
Empididae, family of Diptera... 212 
Endomychidae, family of Cole- 
DUCA Rite ciste seen cs Sd ewes 207 
Enicocephalidae, family of Hem- 
APEC TAM pete e ects’ Ss eters s'thia « 204 
Ensign-flies, see Evaniidae..... 214 
Entomobryidae, family of Col- 
EEA Ole wales os cnclers 5,6 Pa Aaa yma 201 
Entomologist, training for an.. 158 
Eosentomidae, family of Pro- 
EELS leans cata ales: savere iolleraletwin visheists 201 
PAPHEMICTIUD | 6 05 o.006 a sje 00's 7, 10, 202 
pisenventdae™ . Ucije.s.0's o's case's 20 202 
_Ephydridae, family of Diptera.. 212 
Epiplemidae, family Lepidoptera 210 
Epipyropidae, family of Lepi- 
USO Wetec fad Sile: aiagoils aiaist chsuevel ob » 209 
Eriocraniidae, family of Lepi- 
LSU Ee hs ley anaes 2, «i cnevVoveuu ots 209 
Erotylidae, family of Coleoptera 207 
Erycinidae, see Riodinidae .... 211 
Ethmiidae, family of  Lepi- 
COCA (ae APA Oa EOE ONG . 209 
Euchromidae, family of Lepi- 
doptera .. 22... eee Fajeetei ciel 210 
Eucleidae, family of Lepidoptera 209 


family of Cole- 


Eucnemidae, 

optera 
Euglenidae, family of Coleoptera 
Eumenidae, see under Vespidae 
Euplexoptera, see Dermaptera.. 


Eupterotidae, family of Lepi- 
Doptera we wWeoseu nd stos tena 210 
Eurymus eurytheme ......... 90 
Eurystethidae, family of Cole- 
ODUCT Actors cieahaw okie soo nie eye aie 206 
Evaniidae, family of Hymen- 
DLE Ta Mee tieremceraie eretechere-ernts -. 214 
Halls collecting. cist. 0, cerefvers.ece 132 
False crane-flies, sce Ryphidae.. 211 
amilies, «list: sot es.2%c se sc 199-214 
Families, relative abundance of, 
Nee. Appendix Bir: cies aes 199-214 
Rainil yo" 16 rales palettes seein tee 


Family names, HEC Ie ir 


Family ngmes, termination of.. 


Feather-horn beetles, see Rip- 
APHOTIGAC TEs mens alesia es ieee 206 
Feather-wing beetles, see Tri- 
ehopterygidae . slays hee ante 206 
Feather-wing moths, see Orneo- 
obtki Sas oe soo dann LOA Oe Otis g 210 
Fire-flies, see Lampyridae...... 206 
Flannel-moths, see Megalopygi- 
LOE ooo eine eles a/s Tact ane tect 209 
Flat-bugs, see Aradidae ...... 204 
Flat-footed flies, see Platypezi- 
ACY) Vite tne eagle date/ ea aie atone 212 
Fiea-beetle, ispinach, oc: oss ste. 68 
Flea-beetle, three-spotted....... 68 
Flea-beetles; habits of ...4)... 68 
Bieas, tamiliesvok src ot cre 213 
PUfeS: “DOOKSHON” eie.s's 02 cis wove 170, 173 
Rites,’ families Of cscs. oe WeSeonZiilt 
Flies, many kinds _ distin- 
PITSNE Ga Sieh epic silent ovis tae 175, 176 
Foenidae, family of Hymen- 
BME goretiersbraipe s-aste h caiierays 213 
Forficulidae, family of Der- 
AOL CTA ie .c i oNe cislaleRela a otnetensi 205 
Mormicrdaes © <.sls stetauete sate ateiousye 69 
Formicidae, family of Hymen- 
GEL A topevate ta acl ata eo etenerersie os 214 
Four-footed butterflies, see 
vari pial idae es eters:- oleate enelors 211 
Frog-hoppers,. see Cercopidae.. 205 
Fruit-flies, recognition of...... 176 
Fulgoridae, family of Hom- 
OLCUAY CA Semert hs ieih crete ols, ale ae m.. 2009 
Fungous-gnats, see Mycetophili- 
CAG), Sidhe: Ae Re etre ioe are tieln lo) aieiehe 211 
Galerita, how to recognize.... 193 
(GAME enatsh secs societies s/s ioe = ane 107 
Gall-gnats, see Cecidomyiidae.. 211 
Gall-insects, book on ......... 170 
Gall-wasps, see Cynipidae...104, 214 
Gai xi scgiatogsen wo wtuels: sel otorepacora\elle 104-107 
Gastrophilidae, family of Dip- 
SOLS) ie lalsicieiste a ais tavoiaystietass)s oye 212 


oe : ie” ae 
os 
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Gelastocoridae, family of Hem- 
iptera 


Galastocoris, kinds distinguished 
Gelechiidae, family of  Lepi- 
MOpPTehal a gh mete eteieren eeeteaiie 
Genus Genera gia ilee «eetsees Ae 
Geometers, see Geometridae... 
Geometridae, family of Lepi- 
GOptera’ . Bevehe ap rte) tee ante tonne 
Geomyzidae, family of Diptera... 
Georyssidae, family of Cole- 
OPER Ad, So creep mare cetenvee saree 
ae nage distinction from Velii- 
AEN aie etna Ge ole 
Gerridae, family of Hem- 
APESKA™ ce cha, oleieiens pieaee elke 60, 
Gerris, how to recognize....... 
Giant silk-worm moths, see 
Ser abbas ts Elo See eamioen caging rien SS 
air -skippers, see Megathymi- 
RG apc iia a a an so oe ence ae 
cian walking-stick, recognition 
Giant water-bugs, see under 
Belostomidae’ So ..,.\ce0 «sake 
Glischrochilus, kinds  disting- 
WIShEdy ste ity siols.crece salvia toner eee 
Glyphipterygidae, family of 
Mepidopterars.)< set 
Gorytidae, see under Sphecidae 


Gossamer-winged butterflies, see 
Lycaenidae 
Government entomologists ..... 
Gracilariidae, family of Lepi- 
Gopteras |. Leek ls, tober cde ewes 
Grasshoppers, kinds of........ 
Green-headed flies, how to name 
Green peach- aphis A isc oth peer, 
Ground-beetles, some kinds dis- 
CinigUISHEd sical wists sus jnteraies 
Ground-beetles, see Carabidae.. 
Ground- crickets, recognition of. 
Groups, used in classifying.. 
Grouse-locusts 


Grouse-locusts, see Tettigidae.. 
Gryllidae, family of Orthop- 
RETA) aie. ey ein erste Sassen naclentece Min ei 
Gryllotalpa, recognition of..... 
Gryllus, recognition of........ 
Gyrinidae, family of a 
OPUEEAT bats erat acags) >, menue loves casanieke 
Gyropodidae, family of Niet 
IfofellalckeeWerrerpsssey Sic Ste eae, perce 


Haematopinidae, family of An- 

OPUS rg cs stay ferns stones 8 A occ aae eet 
Hair-streaks, see Lycaenidae... 
EMALTCEISS% 5 wats oueve Stee etutle eee 
Haliplidae, family of Coleoptera 
Hawk-moths, see Sphingidae... 
ISIE To RR HEC. GINS sb Gn Stic os 
Head-lice, see under Pediculidae 
Hebridae, family of Hemiptera 
Heliodinidae, family of Lepi- 

dopterawi oceme 
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Heliozelidae, family of Lepi- 
Aopbera:. fio gato ae nites ese «= 209 
Hellgramites, recognition of.... 188 
Hellgramites, see Sialidae...... 202 
Helmidae, see Elmidae oben 207 


Helodidae, family of Coleoptera 207 
Helomyzidae, family of Diptera 212 


Heloridae, family of Hymen- 
OPCCTA. brs c<stre ee ee ralaja eager: 
Hemerobiidae, family of Neur- 
OPTOKA yadiw ois Mew eee we 8) aired 
Hemiptera, character of order... 8 
Hemiptera, list of families..... 203 
Hemiptera, many kinds dis- 
EAVIPATS Wed bea cays /nh shee eee ke 189 
Hepialidae, family of Lepi- 
dopbera ls ci seo, faeie ee eee Oe 209 
Hercules beetles, how to recog- 
MIZE 8 2 a, vicars, cys Sole RA ee 196 
Hesperiidae, family of butter- 
TIES) a iewele\cw o's ces See 
Hetaerina, some kinds dis- 
tinguished )%s.¢.es oes ape 80 
Heteroceridae, family of Cole- 
OPLEla: cc. '<.c,s4 cyano scp aaa 207 
Heteroneuridae, see Clusiidae.. 212 
Hippoboscidae, family of Dip- 
TOG os dienics selene eae 213 


Histeridae, family of Coleoptera 206 


Hive, construction of observa- 

ON Foc Bos sis cA sae ee 116 
Hive, material for construction 

of ani observation: oi snk 118 
Hive, operating (2 Van Gaga ee 121 
ive; stocking fli... cess 121 
Homoptera facie slots aie eee 8 
Homoptera, list of families... 204 
Honey-bees, book on .......... 173 
Honey-bees, habits of ...... 124-128 

oney-bees, how to study..... . 124 
Honey-bees, see Apidae ....... 214 


Hook-tip moths, see Drepanidae 210 
Horn-tails, family of Hymen- 


OPtena wiaxeede cities ne Nraae peters 213 
Horned squash-bug, how to 

TFECORNIZE [Wats dieleinte scareirnasee 191 
Hornets, see Vespa ....... sustetcealies 
Horse-flies, how to name...... 175 
Horse-flies, see-Tabanidae...... 211 
Horse-guard, name of ........ 179 
Slouse-centipedeé: \.'... 6:2. as csi 23 


‘House-cricket, recognition of... 186 


House-flies, recognition of...... 176 
Human-flea family, see Pulici- 
dae. aie Sato ied Pee - 213 
Hyblaeidae, family of Lepi- 
»cdopteralticies oscla wane 210 
Hydrometridae, family of Hem- 
EDUGTEL Sse sicieay ences eet eaten 204 
Hydrophilidae, family of Cole- 
OPtera Me gewsle tepiee ms peer 205 
Hydropsychidae, family of Tri- 
Chopteral “kee e ke eee eee 209 
Hydroptilidae, family of Tri- 
Choptérar! uisicurisineiens Pein eee) 


INDEX 
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Hylaeidae, family of Hymen- 
ROSA Mere a Pk} «oe dhe Rie tw 
Eiymenoptera ils. ws oe le ewes 9 
Hymenoptera, list of families.. 213 
Hymenoptera, many kinds dis- 
PUI RIMSHEM! 5.) es ee os 176-180 
Hypenidae, see under Noctuidae 210 
Ichneumonidae, family of Hy- 
RIVOTIDEGHAS. %5\0' alain Sale, wigiie te x heta 213 
Ichneumon-wasps, see Ichneu- 
PUG TET esa. aie ohale ante ts Gate 213 
“at lied insects, directions 
Sieh tac ten. cakes sites hares 131 
Incurvariidae, family of Lepi- 
MG DECH Ars oisare Sit feared shetatore aacw 


Injurious insects, books on.... 
MaISECE-DOXES os 5c 5b os St eos e 
Insecta, characters of class.... 
Insecta, list of orders 
Insects, books on 
Insects distinguished from spi- 

EEA, Site Aire So bi aus oS aha 
Insects, where to find 
Ipidae, see Scolytidae 
Ips, see Glischrochilus......... 
Ischnopsyllidae, family of Sipho- 

naptera 


Isometopidae, family of Hem- 

BEC ReEr orto in an stents was olniue hls ie 
Ogi Aare tai alae oS wie ost etsiere 
dsoptera,) Habits Gl ° 5... /s iu. 2 5 
Isoptera, list of families...... 


Itonididae, see Cecidomyiidae.. 


Japygidae, family of Thysanura 

Jassidae, see Cicadellidae 

wise plant-lice, see Chermi- 
ae 


tata 


Kalotermitidae, family of Isop- 

WET Arse hen ies asi Satay AYslaerere aes 
Katydids, habits of 
Katydids, kinds of 
Katydids, see Tettigoniidae 
Killing insects 
Killing-bottles .. Ce 
Knot-galls, oak and blackberry. 


abels; family) 5 sc: <'s) 5.6 COGIC 
Tabels, Now ‘tO (write. <..0s 2). ; 
MAH eLS, TOCAITEY. foie mone leaps sale overs 
Labels, ehaey arrangement of.. 
PCAC ISP SP LU) i iateieie sm shee a veda sue 
Labels, myeciee (kin) ojo,0:0)e 00" 
Labiduridae, family of Der- 
PRADECLA oo) ne ieee l'ehs) in aisie alone 


Labiidae, family of Dermaptera. 
Lace-wing bugs, see Tingitidae. 
Lace-wing flies, see Chrysopidae 
Lachnosterna, see Phyllophaga. 
Lacosomidae, family of Lepi- 

doptera 2...2.. Se DAG Nein cites 


210 
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Lady-eetles, some kinds dis- 
TING IMUSM EU tees cae Maia alee 193 
Lady-beetles,- see Coccinellidae. 207 
Lagriidae, family of Coleoptera 208 
Lamyjyridae, family of Cole- 
POL ar weranets ess see) San tte 206 
Lantern-fly family, see Fulgori- 
ae tine ne cadena el tse kae bere ZS 
BEAT Valn Spree c sarourritees aavserretierne 6 
Lasiocampidae, family of Lepi- 
GOPtErA ay. ntes oe cto ne alee 210 
Lathridiidae, family of Cole- 
Opter aieron fetatere se hla alte Aish Raval ve 
deeatsbeetles (seis esee wes 64 
Leaf-beetles, see Chrysomelidae. 208 
Leaf-beetles and _ lady-beetles, 
GiLerenCesy oh sais «iis cles 64 
Leaf-cutter bees, see Megachili- 
2G. oa habs Sistas alsin alectiets eae 214 
Leaf-footed bugs, distinctions... 190 
Leaf-hoppers, see Cicadellidae.. 205 
Lepidoptera, characters of order 8 
Lepidoptera, list of families.... 209 
Lepisma saccharina, figures of. 201 
Lepismatidae, family of Thysa- 
SULLA PE baa oi Plover s Sabet taapelaveretee «e 201 
PCC OWSTDAIA state ein ciate slalel oieieta naar 115 
Leptidae, see Rhagionidae..... Sea | 
Leptinidae, family of Coleoptera 205 
Leptinotarsa decemlineata ..... 64 
Leptoceridae, family of. Tri- 
EMOPEETA! \etelalaheiee inl we Sua Metis ole 209 
Leptoglossus, distinctions _ be- 
HAVIOR Se ae eset iiie, iota ola ital alton steMese 190 
Leptopsyllidae, family of Sipho- 
RXAPLCL An sins aey a auaia yokes iakae telah 213 
Lethocerus, recognition of..... 189 
Leucospis, recognition of...... 180 
Libellula, distinctions ...... 187, 188 
Libellulidae, family of Odonata 203 
Lace, see Anoplura .....0.0. 26 203 
Limnophilidae, aeely, of Tri- 
Ghoptetay siya clatter eeetle 209 
Liotheidae, family of “Mallophaga 203 
Liparidae, family of Lepidoptera 210 
Lithosiidae, see Arctiidae...... 210 
Little carpenter-bee .......... 37 
Locust-borer, how to recognize. 198 
Locustidae, family of Orthoptera 202 
Locustidae, see also Tettigonii- 
Ae deter iete olan wale <feccistern ty ame? » 202 
Locusts, see Cicadas ...... 192, 204 
Lonchaeidae, family of Diptera. 212 
Lonchopteridae, family of Dip- 
LISTEN RIOD. BRCM ACK yay aOR Oe 212 
Longhorned beetles, some kinds 
distinguished, Soi iiesisles «20 198 
Longhorned beetles, see Ceram- 
DY CLAAG tains cislayslete' ydluhe Aoheraais 208 
Longhorned_ grasshoppers, see 
aa ese re sedated hrs 202 
Longhorned grasshoppers, recog- 
PRIEIOMs SOL) lausssay sie’ ? Stun CLarne 183 
Longlegged flies, see Dolichopodi- 
Ae Neieere citerale es sie 8 Siedebaal oyahttolel Waa 


vill 


INDEX 


Louse-flies, see Hippoboscidae.. 
Lubber grasshoppers, kinds of.. 
Lucanidae, family of Coleoptera 
Lucanus, kinds distinguished... 
Lucilia, kinds distinguished.... 
Lycaenidae, family of butterflies 
Lycidae, family of Coleoptera. . 
Lyctidae, family of Coleoptera. 
Lydidae, see Pamphiliidae...... 
Lygaeidae, family of Hemiptera 


Lymexyllidae, family of Cole- 
OPPST AG ote e tao se owlctsiete; ele! eis aie eee 
Lyonetiidae, family of Lepi- 
GOpLeLra “svir-c oulne se ol CoE 


Machilidae, family of Thysanura 
Macrodactylus subspinosus..... 
Macrolepidoptera, list of fam- 

PLES ce SE pial aicneemoeuree ee wastes 
Macropidae, see under Andreni- 
Manidiidae, family of Lepi- 

GOPLCTA in cs Se reas gee olee ke 
Malachidae, see Melyridae..... 
Na atria hrats vetaite’s| Sheree: aie celle er ece teres 
Mallophaga, list of families.... 

doptera 
Manomera 

TIO ia COM ee revo e ie coved aise ee oleae 
Mantidae, family of Orthoptera 
Mantids, kinds of 
Mantis-like flies, 


see Mantispi- 
Cae ST Nate 2 kare tiecce alae ee 
Moateniaas 
ODECEAT tyes helene cine cuts teenie 
March-flies, see Bibionidae..... 
Seale Sa see Hydrometri- 
Phos ear ee A ator at eb eae 5 <5 
Masaridae, see under Vp 
May-beetles, how to recognize. 
May-flies, habits of 
May-flies, NYymMphssvOl eee eee 
May-flies, see Ephemerida...... 
Meadow-grasshoppers, distine- 
HOSOI Reenter dts Rca 
Meadow-grasshoppers, habits of 
Miealy- bigs) rea aepetngis asta i yere eat 
Measuring-worm 
metridae 
Mecoptera 
Meee URGES family of Hymen- 
opter 
Weealonneidac: family of Lepi- 
Goptetacsvh, hs Sue ne sit. See 
Megaphasma dentricum, recog- 
HITLOI HOLA eo aire S Serene 


Megaprosopidae, family of Dip- 
EOLA Wavetcurinws wsbeha elvis) auch sip ele te beeiee 


Megarhyssa, 


ee hnyibidee, family of butter- 
ELVES: Wie HU NOIAEcLiay Ree lee ote nee 
Megilla maculata, see Cerato- 
megilla fuscijabris <5....... 
Melandryidae, family of ae 
DUST ANT eaters ntnix slet epee teteie 


. . 


PAGE 


208 


Melanopius, two kinds _ dis- 
tinptiished oo <tecee. Ae a 
Melasidae, see Eucnemidae..... 
Mellinidae, see under Sphecidae 
Meloidae, family of Coleoptera. 
Melyridae, family of Coleoptera 
Membracidae, family of Hom- 
OPtETa <s.. 0.012 S) oie whos when a) alata aes 
Mesothorax 1-05 . ciewseusie okie eietane 
Mesoveliidae, family of Hem- 
iptena/- 2s =. in See ee eee 
Metal-marks, see Riodinidae.... 
Metamorphosis! 2% .s..gs.49 shin 
Metapodius femoratus, how to 
recognize 
Metathorax 
Microcentrum, recognition of.. 
Micromalthidae, family of Cole- 
OPUETA~ wctais,< eects ton hie ade 
Micropezidae, family of Diptera 
Micropterygidae, family of Lep- 
idoepterd, {.)0)cter asi isa emi 
Midges, see Chironomidae..... 
Milichiidae, family of Diptera.. 
Millipedes, characters of...... 
Miridae, family of Hemiptera.. 
Mischocyttarus, how to recog- 
TRUELY IAA anita s-aicveree gate een ees 
Molanidae, family of  Tri- 
chopterst yi. nbs se ee eee 
Mole-crickets, distinctions...... 
Mole-crickets, see Gryllidae.... 
Molitagels Gtcsices haotes Sees = 
Monarch caterpillar .......... 
Monobia quadridens .......... 
Monoedidae, family of Cole- 
Gpterat’ s sawp cates pei eiee eter 
Monohammus, how to recognize 
Monommidae, family of Cole- 
Optenaiyt. Pek hak ee olen 
Monotomidae, family of Cole- 
OPCCra’ = cies etd oie ePapelo in ete ieee 
Mordellidae, family of Cole- 
OPTCK al ses ietapedeistas sseiejerels . 
Mosquito-aquarium ........... 
Mosquitoes, adult... ijiccien ee 
Mosquitoes, books on...... 170, 
Mosquitoes, diseases spread by. 
Mosquitoes, larvae and pupae of 
Mosquitoes, malaria ....... Ae 
Mosquitoes, see Culicidae..... 
Mossy. tose gallo... au een ce 


Moth-like flies, see Psychodidae.. 
Moths and butterflies, books on 
Moths and butterflies, how to 
~ collect 
Mounting insects 
Mud-daubers, 
VWI GEINY 55 se ayiaieiatisr s ta leneyen mea cee Ry eNO RD 
Muie-killers, kinds of 
Murgantia histrionica, 
recognize 
Murmidiidae, 
OP LEC a iwiecs es eeee tole chore yet ney eeea ie 
Musca, recognition of....... 


distinctions 


how to 
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Muscidae, family of Diptera... 213 
Musk-mares, distinctions ...... 182 
Mutillidae, family of Hymen- 
OS a OE eS Oe ae 214 
PMortilisdae: habits .08 5 a. lesecias 16 
Mutillidae, 3 kinds distinguished 180 
Mycetaeidae, family of Cole- 
DUEL ea > oe he aes atoe 207 
Mycetophagidae, family of Cole- 
DPA ak too biers So ojays's Sas 207 
Mycetophilidae, family of Dip- 
PEee Pee hick theo 2.0 ne SY eters 211 
Mydaidae, family of orca 212 
Mydas-flies; recognition of. 196 
Mydas-flies, see Mydaidae...... 212 
Mylabridae, family of Cole- 
Ge ie ae 208 


Myriapoda, characters of class 22 

Myrmeleonidae, family of, Neur- 
ON a estan Sirs eal icv ew 15, 202 

Myrmosidae, see under Tiphiidae 214 


Nabidae, family of Hemiptera.. 204 


AREA esSCAIES - i2uic-0 so) ete oa Poe se 32 
Names, different for same fam- 
GIVE REASOS LOL J so ees 5a os eo 199 


Names, Latin versus English.. 151 
Names of insects, how written 7 
Names of orders and families, 


books for finding ........... 167 
Names of species, books for 

EGS Ns Se a I eae 168 
Naming insects, how to........ 131 


Naming insects, key for. Ap- 


MapERIare NY Oe Ne cei neal 175-198 
Naucoridae, family of Hem- 

SOS Th Gel nero aa ter tor astthe 204 
Necrophilus hydrophiloides, how 

POM ROCORTIZE a Nersides aa a7 /ee 3 194 
WHEE LODUOTUS orcs eis, sae el are's,s' s 62 
Necrophorus, kinds distinguished 193 
Negro-bugs, see Cydnidae ..... 204 


Neididae, family of Hemiptera. 204 
Nemestrinidae, family of Dip- 


USA SIE pettoe SIO CRI Gates cICP AC 211 
Nemobius, recognition of...... 185 
__Nemouridae, fainily of Ple- 

COPUGR a ate ae ise ols ete sare 203 


Neoconocephalus, recognition of 184 
Nepidae, family of Hemiptera... 204 


Nepticulidae, family of Lepi- 

UR DEES slots: storage, ctole’sits'e. > vel ool 209 
Nests in banks .....0.0.... Bherg etOe 
Nests in sandy places......... 40 
Wests ime Stems Us lapacivis si. \e 37 
Nests of bees and wasps...... 36 

Bim Nie baieare die ohel sueiajaiey elas iele. 2s 137, 138 
~ Net-winged midges, see Blepha- 

SIMS AC Pi atabek aay’ =) ofefavetayerayataters 211 

MENCUULOPLETA a 5\-\u ole laps) abeielolateisuclel= 7 


Neuroptera, list of families... 202 

Nine-spotted lady-beetle, how to 
RECOM TICE lope lioveictons. «cone sveytele: oe 193 

Nitelidae, see under Sphecidae 214 
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Nitidulidae, family. of  Cole- 
SPLEHA Rca. solic Alchemea 207 
Noctuidae, family of  Lepi- 
Wopterar (vac aes mee ute 210 


Nolidae, see under Arctiidae.. 210 
Notodontidae, family of Lepi- 


Boptera wae est incens eons 210 
Wotonecta Gee. Gk tenuis we cles 56 
Notonectidae, family of Hem- 

apberaitaes ccracteek de ave canes 56, 204 
eacteribudes, family of Dip- 

A cuerd etal biabeuas siswisth Meese ate 213 
Be oisiiioes family of butter- 

BILE PAE Es ceiey cheiaveteteeieperclor a eats che 
Nyssonidae, see under Spheci- 

ER CSEE Sry sarees A ahe e Bicee tes eaten Ca 
PN WAP IN) Sioa sharers critvetsl ea hsts fis a 6 6 
Ork hedge-hog wall’ .))... cous 104 
mre family of Hem- 

Pah BOLTS sult Say Rete ned 204 
Ochtiphilidae, family of ess 212 
MOMOnAtan cis ee wee inane ieee 7 
Odonata, list of families...... 202 
Odonata, some kinds  dis- 

PP UIS OM Site's o)o eevee eye, 186-188 
Odontoceridae, family of Tri- 

PUOMLELA, Acie ns svele aeeisieee aie cis 209 
Oecanthus, recognition of..... 186 
Occophoridae, family of Lepi- 

ete (Sih PA YO lr aT na Oba 209 
Oedemeridae, family of Cole- 


PLEA ecla lates cialsiniaiase steinxe el> oes 
Oestridae, family of Diptera... 212 
Oinophilidae, family of Lepi- 


GO PLELAR mietemaisies eleva eteaueta wire") « 209 
Olethreutidae, family of Lepi- 
PMOPLCrA Lasser stahatey le muscue leis = 2 
Omophronidae, pareily, of Cole- 
Bpterangiier suteieien older a sate . 20. 
Opostegidae, family ary: Lepi- 
MODteran te Vente ne erie scien estate 
Orange-tips, see Pieridae...... 210 


Orb-weaver spiders, habits of.. 26 
Orb-web, spinning of ........ 27 


Orchelimum, habits of ....... eS. 
Orchelimum, recognition of.... 184 
Order of arrangement........ 133 
Order, rank of group......... 7 
Orders, names of, how to pro- 
HACATICO un oisvart so) olen letsis wins es 199-214 
Orders of insects........7, 199-214 


Oriental roach, how to ec eenee 181 


Orneodidae, family of  Lepi- 
GOPLEnanana a ae Mars jatolefniele eter +210 
Orphnephilidae, family of Dip- 
Pera eee tate lel diste plelae pi oteverehehe 211 


Ortalidae, family of Diptera... 212 
Orthoperidae, see Corylophidae 205 


Orthoptera, characters of the 
OZONE sae mettre NCR eR 500 
Orthoptera, books on ....... +, LOO 


Orthoptera, list of families..., 202 
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Orthoptera, many kinds dis- 

Pin Wil SHEC sca asia, s ei are ale ee 180-186 
Oryssidae, family of Hymen- 


optera 


Oscinidae, see under Chloropi- 
AGT cistemnate cuctelets ote ealete abel abereiane 


Ostomidae, 
optera 


Othniidae, family of Coleoptera 
Ox-warble, how to recognize... 
Oxybelidae, see under Sphecidae 


Pamrphiliidae, family of Hymen- 
OPECTAM jae tie iene sale, eeerate Sean ers! alee 
Panorphidae, 
COPCCT Asi aiss/ aun mise Sim Oslo aie ete 
Panurgidae, see under Andreni- 
GAC USE «ie bsachial sistant tamale 
Paper-wasps, kinds distinguished 
Papilionidae, family of butter- 
HIRES S actsveseveinn deere ahve oats aieteaes 
Loe as see under Papilioni- 
BEN ties crearetels neato sreeieee 
Parnidae, see Dryopidae....... 
Passalidae, family of 
OPTEPa ..ccsscenecseccencces 
Passalus, see Passalidae ....... 
Pediculidae, family of Anoplura 
Pedilidae, family of Coleoptera 
Pelecinidae, family of Hymen- 
QPECLA wie letersi iefe bv) alate’ = ielaleieie 
Pelecinus, see Pelecinidae 
Pelecinus, recognition of.... 


Pellidnota punctata, how to 
HECOMNUZG deve ca tebclete'cles wich omiere ; 
Pemphredonidae, see under 
PHECIOAG= sais carve Slecbvemrereeee 
Pentatomidae, sly of Hem- 
ADOT < s Sos wick e s atapns sa eheee BteS 
Pentatomidae, some kinds dis- 
tinguished: y..5-ewieeere iad sue 


Pepsis, some kinds distinguished 
Pericopidae, family of en 
doptera 
Periplaneta americana, recogni- 
tion of 
Perithemis, recognition of..... 
Perlidae, family of Plecoptera.. 
Phalacridae, tamily of Cole- 
OPEN an vc ci: wilco eins, daimresenieeems 
Phaloniidae, 
COR tOEB Use eee cee ciate a i ean heme 
Phanaeus carnifex, how to recog- 


TUL ee ae Mapai rats RAN Sebi: 
Phantom crane-fly family, see 
Ptychopteridae Ni wate ec cieter 


Phasiidae, family of Diptera.... 
Phasmidae, family of Orthoptera 
Phengodidae, family of Cole- 
OP LET A hows tay stererarerernbaleloletelevale 
Philanthidae, see under Spheci- 
Ae j.5 He: s eaiecwla, veterans ete 
Philas truncata, how to recog- 
NIZED LT cos. cistle nolaiiad aeeeetets 
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Philopotomidae, family of Tri- 


Choptera oi. si) fisis's sas one ete 209 
Philopteridae, family of Mallo- 
plaga’s 2G. seul Mace aep oer 03 
Piipenthriowas: family “of Thy- ’ 
sanoptera<<f:.....snees sewers . 203 
Phonetic symbols ........-... 200 
Phoridae, family of Diptera....212 
Phormia, recognition of...... - 176 
Phryganeidae, family of Tri- 
Ghoptera’ G5 os serio ee ees 209 
Phycodromidae, family of Dip- 
tera: 4c. haere eerie s teielseae 
Phyllophaga, how to recognize... 195 
Phymatidae, family of Hem- 
ipteral. Vise. «cher > ene eee 204 
Physopoda, see Thysanoptera... 203 
Phytophthiria, see Anoplura... 203 
Pieridae, family of butterflies. . 210 
Pietis bTAPAGL <c Se weiner eee 89 


Pill-beetles, see Byrrhidae.... » 207 
Pinacate-beetles, how to recog- 


nize 
Pinacate-beetles, see under Tene- 
brionidae 
Pine-cone gall of willow 
Pine-scale: 25)... Sloisios 
Pinning insects ..........-.-. 
PINS, [INSECE” ioe waa lee yk oe 1 
Piophilidae, family of Diptera.. 212 


Pipunculidae, family of Dip- 
Pea eee He ObOeise ae Sass 5 5 212 
Plant-bugs, see Miridae........ 204 
Plant-lice,) lif60f) 6... «isan era 
Plant-lice, see Aphididae...... 205 
Plathemis lydia, recognition of. 187 
Platoceridae, family of Cole- 
Optera. Piitigcs be cul Sieh cuneate meee 206 
Platygasteridae, family of Hy- 
WENOPteras or. anos ofoyuss nls le shee 213 
Platypezidae, family of. Diptera 212 
Platypidae, family of  Cole- 
OPLETA <a Dew weh ae en es 
Platypsyllidae, family of Cole- 
GPLETA Ftbciseiss rise eek shishosiete RGU 


Platypterygidae, see Drepanidae 210 
Platystomidae, family of Cole- 
ODECHAY Seip ieee ele acer Ste ieeape Res 
Plecoptera Wes Sere eie women -7, 203 
Plectoptera, see Ephemerida... 
Plume-moths, see Pterophoridae 210 


Plutellidae, family of Lepi- 
GOPLET Ae Gh)... sletenc ste creek 210 
Poduridae, family of Collembola 201 
Pogonomyrmex, habits of.. Abts fis: 
Points for mounting tiny insects 142 
Polistes, how to recognize..... ETT: 
Polycentropidae, family of Tri- 
choptera -2p.0...% J aes Suess sea OS. 
Polystoechotidae, family of 
Neuroptera sac«.<cs fe 202 
Pompilidae, see Psammochari- 
Gael sei Aigecneteteeten eres Aes Ay 


Potato-beetles, history Ol nase a , 64 
Potato-bug, California ......... 
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Powder-post beetles, see Lycti- 
CAG SM Pree nc LR 208 
Praying mantis, see Mantidae.. 202 


Predaceous diving-beetles, see 

PGLISH OAS hs ck Sefen cls BOTS 205 
Preserving INSECUS Gc, AE ie 140 
Proctotrypidae, see Serphidae.. 213 
Professional entomologist, on be- 

CORRES WE Ys cin, one's aata, 0 Oe 158 
Prominents, see Notodontidae.. 210 
Pronunciation, SCY tOsienie dees 200 
Pronunciation of family and 

Orem wiimes tres aks ee oes 199-214 
Prosopidae, see Hylaeidae...... 214 
PeCOPMORCER Tahoe te aed cules ue 1 
MEG OE s Vis 2 kok see 7, 201 
Psammocharidae, family of 

iymenopteya 5... saad ee 214 
Psammophila, recognition of. 179 
Pselaphidae, family of Cole: 

Opteta. ws ae eae a wre de 205 
Psenidae, see under Sphecidae.. 214 
Psephenidae, family of Cole- 

WP Let a Eo tetera s octahe oe eb ah F 207 
Psilidae, family of Diptera. . 212 
Psithyrus, HATS OPsS-s.sre Fe 50- 53 
Psocidae, family of Corrodentia 203 
Psychidae, family of  Lepi- 

OCR dt 2 Ds 3 Sos. ato hee 209 
Psychodidae, family of Diptera 211 
Psyllidae, see Chermidae...... 205 
Psyllids, see Chermidae........ 205 
Pteronarcidae, family of Ple- 

(20) 2) <2 ee ee 203 
Pterophoridae, family of Lepi- 

DE CHE Sevosaratokere bas lciele Ss ets ere 210 
Ptiliidae, see Trichopterygidae. 206 
Ptinidae, family of Coleoptera. 208 
Phychopteridae, family of Dip- 

Ee eM opis Sed isis: 2 a's dee lee ciate 211 
Pulicidae, family of Siphon- 

APteTa 2... cece reese esnece 213 
Pure science of entomology.. 155 
BEE PLC -SCAICS assis teats %~1icis)4 alalsi aie 


Pyralidae, see Pyralididae 


Pyralididae, family of Lepi- 
OP LER amore Rais Meals « se soterata 210 
Pyrochroidae, family of Cole- 
LEG eee ol aba vaioie: orale la ogee att e,0 206 
Pyromorphidae, family of Lepi- 
MEET A Da ase Nel viciphehe ote ecorste 209 


Pyrophorus, how to recognize.. 195 

Pyrrhocoridae, family of Hem- 
iptera 

Pythidae, family ‘of Coleoptera. 206 


Raphidians, see Raphidiidae.... 202 


Raphidiidae, family of Neur- 
PEGA tress sre eats. de mvs content 202 
Rear-horses, kinds Ores eaeety das plore 181 
Rear-horses, see Mantidae...... 202 
RC ATANS ISECES—sic.s ose <ie 2 'e'4 0/00 Pe lS) 
PR CSODIE eA eater fntaitatd aie) efeitey-+.6 pal 
Reduviidae, family of Hem- 


POLE AN rs disc's sccleis'e SERRE tO oe REO 204 


Rhagionidae, family of Diptera 211 
Rhipiceridae, family of Cole- 
OPLEKAq Sa yaley a anal overt Tetare’s aietapatay cdere 


Rhizophagidae, family of Cole- 
PLET A’ witch exe ath tarn-e'w tise shenene niece 
Rhopalosomidae, family of Hy- 
MIENOPCEGAl Mie arsraialeie sie ae eta 
Rhyssodidae, family of Cole- 
OPES Ta eI 5 a hes ormin eteln a ie Sic 
Riodinidae, family of butterflies 


Ripiphoridae, family of Cole- 

OPUS Te atin aierisi a ye io're tarecaiiatdiclats . 
Roaches, kinds of 26. i.e ys 
Roaches, see Blattidae....... a4 


Road-wasps, recognition of..... 
Robber-flies, habits of..... 


Robber-flies, see Asilidae....... 
Romalea microptera, recogni- 
om! and varieties ynearner eke 
Roproniidae, family of Hymen- 
OPtETa eevee ceescvevcece eee 
Rose, salls)ort- "24. 5 \c's). niet Bea Mabe F, 
ROSe-CRATEES Seihce ne susie alates ors ‘ 
Rove-beetle, figure of.......... 


Rove-beetles, see Staphylinidae. 
Royal moths, see Citheroniidae. 
Ryacophilidae, *family of Tri- 
chaptera ce sels ace sien Meets 
Ryphidae, family of iuaneia ee 
Ruby-spots, see Agrionidae.... 


Saldidae, family of empha 
Sand-crickets, recognition of.. 
San JOse Scale. trie bicisle age 46 
Sap-beetles, how to recognize. 
Sap-beetles, see Nitidulidae.... 


dea ae family of Dip- 
HET a sleiolalehacete sei avaun'> -s ois tals) siiaibiere 
Sapygidae, family of. Hymen- 
DPLChAs spies ofece-o!dls Sol P sire brine 
Sarcophagidae, family of Dip- 
ee teane wip de a op CR PIO Ot © 
Saturniidae, family of Lepi- 
GCOPtera -sielesiare +)«lelo.s)sjauslateieinio.e 
Saw-flies, see Tenthredinidae, 
AT@iGdel sic ores aera wove aioiaceis 
Scaler insects); life! OF. eiers.< «6 sioue 
Scale-insects, see Coccidae..... 
Scaphidiidae, family of i a 
OPtEra erecsssecassece by ee 
Scapteriscus, recognition ..... 
Scarabaeidae, family of Cole- 
OPLEL Ay, ela wieseo-ehuuer maar sile eke ad 
Scarabaeidae, some kinds dis- 
PNSUISHEM Voisp'e e sisale «6 a e'¥-01 0% 
Scatophaga, recognition of. 


Scatophagidae, family of Diptera 
Scatopsidae, family of Diptera. 


Scelionidae, family of Hymen- 
DO Mteta wasrteride wloiy eu lactone < ¢8 
Sceliphron coementarium, recog- 
nition Of ..sssseeeseeneees 2 


Scenopinidae, family of Diptera 212 


Schizopteridae, family of Hem- 
Iptera ..-seeveucess heist A 
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Sciomyzidae, family of Diptera 212 
Scoliidae, family of Hymen- 

GPCE Ta bison /e.2 oiets siden earoreeen 214 
Scolytidae, family of  Cole- 

Optera kt. witless ae oe 208 
Scorpion-flies, see Mecoptera.. 208 
Scorpions, shabits "Or 5 .s..seiseeke 24 
Scudderia, recognition of...... 183 
SCuriysscaler uid, t ose = eee eee 31 
Scutelleridae, family of Hem- 

Apher! = SFr <teis ayatetic euarofe le are lates 204 
Scydmaenidae, family of Cole- 

ODEST AM Ls 0 8 oh 5S ae eine ate ae 205 
Scythrididae, family of Lepi- 

GOpter aS tiay eb orleake 4 eeieeeke 210 
Sepsidae, family of Diptera.. 212 
Sequence of orders and fam- 

RUUES Ea | Naina a cue otal = mena 199-214 
Sericostomidae, family of Tri- 

SHOPEGUAG cia sitet ke a siomsets ines 209 
Serphidae, family of Hymen- 
MONTE T Aiea me we mhak @ alevaiele obeisiolal aie 213 
Sesiidae, sée Aegeriidae....... 210 
Setting-boards, see  spreading- 

POAEGS arreicietamtaleye lel clee minha , 144 
Seventeen-year locust ......-. 192 
Shore-bugs, see Saldidae....... 204 
Short-horned grasshoppers 202 
Sialidae, family of Neuroptera 202 
Silk-worm moth, see Bombycidae 210 
SilphiawmabitsrOn wre ne ewer tere 62 
Silpha, kinds distinguished.... 194 
Silphidae, family of  Cole- 

PRON ae ste cto separate iets sicere 61, 205 
STIVeTsShN ees at clots @ Sistete sta areks 201 
Simuliidae, family of  Dip- 

ROTATE Rare eleva bie, eolereas ee eevee etl 
KSkrreghtd bias cele aries Bom Shas oe, 5 he 175 
Srphonaptera, Us ssnsmcee aeoaere 7 
Siphonaptera, list of families... 213 
Siricidae, family of Hymen- 

WPCETA (o lals ls slale’ a’e te Rigs te chet plete 2 213 
Sisyra, see “Sisyridaew ss. . cele 202 
Sisyridae, family of Neuroptera 202 
Skippers, see Hesperiidae...... 210 
Slug-caterpillar moths, see 

Bucleidae iia oo cea eter 209 
Sminthuridae, family of Collem- 

la1c) E MiB A ARS ESSE BS See IC 201 
Smoke-flies, see Polystoechoti- 

AG? lowe eet ee oa cterarel cee eae 202 
Smoky moths, see Pyromerphi- 

ae everarciaia ocienereen aie ¢ cistern Sree 209 
Soldier-beetles, see Cantharidae. 206 
Soldier-flies, see Stratiomyiidae. 211 
Solitary midge, see Orphnephili- 

RU MNT occ. UNC (Sit te pooh speslelelarerraters 211 
Soothsayers, kinds of....... Meclesty FS 
Southern June-bectles, how to 

TEGMRTIZEG WR oS cists where ecayal'ste an 195 
Spear-wings, see Lonchopteridae 212 
Sphaeriidae, ‘family of Cole- 

OPES TAN ele lehiis bia. b er erele HOABEIAL . 206 
Sphaeritidae, family of Cole- 

OPEbrawe eye ste e Grescies Socteets . 206 


Sphecidae, family of Hymen- 
Opler) a pooh ss oGoteae 
Sphex, recognition of ......... 
Sphindidae, family of Cole- 
OPTCTA 25 melee 0, = paint Wire SURE 
Sphingidae, family of Lepi- 
dopterdictowoacipvks ds ase sah eee 
Sphinx-caterpillars..i@s. s o.sinews 


Sphinx-moths, see Sphingidae.. 
Spider-hunting wasps, see Psam- 
mocharidae 
Spiders, orb-weaver 
Spiders and scorpions, books on 
Spiders and their allies dis- 
tinguished from insects..... 
Spinach-aphis. ©...) stah/v sean 
Spiney rose-gall 
Spittle-bugs, see Cercopidae. . 
Spreading insects 
Spreading-board 
Spreading-board, inverted 
Spring cojlecting 
Spring-tails, see Collembola. . 
Squash-bug family, see Coreidae 
Squas: Hebi distinctions be- 


Seeded -bugs, life history of.... 
Stable-fly, recognition of....... 
Stag-beetles, kinds distinguished 
Stag-beetles, see Lucanidae.... 
Staphylinidae, family of Cole- 
GPtera ssa: kn eine isis wate 
Stelidae, see under Megachilidae 
Stenomidae, family of Lepi- 
doptera 
Stenopelmatus 
Step-block 
Stephanidae, family. of Hymen- 
optera 
Stictia carolina, recognition of. 
Stiletto-flies, see Therevidae. 
Stilt-bugs, see Neididae........ 
Stink-bugs, some kinds 
tinguished 
Stink-bugs, see Pentatomidae... 
Stomoxys, recognition of...... 
Stone-flies, see Plecoptera...... 
Stone-fy, nymphs je... 2 case 
Strategus anteus, how to recog- 


PLIZE Es o/s ASy ee co, «06 cae 
Stratiomyiidae, family of Dip- 

ot AEP I ESR Sr, oo 
Streblidae, family of Diptera.. 
Strepsiptera ie) hich t ae wh 
Stylopidae,’ family of Strep- 

SIPtETAGT.. ccc ce dalle ee ee 
Swallow-tails, see Papilionidae. 
Sweat-bees, habits of ......... 
Sweat-bees, kinds of............ 
Sulphurs, see under Pieridae... 
Swifts, see Hepialidae....... ae 


Sympherobiidae, family of Neur- 
OptetarAciiamialsspneeece seer 


Synonyms explained ..... AS ass 
Syntomiidae, see Euchromiidae, 
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Syrphidae, family of Diptera.. 
Syrphus-flies, see Syrphidae.... 


Tabanidae, family of Diptera.. 
Tabanus, distinctions between 

TAG (SO at ee See ae 
Tachina-flies, see Tachinidae... 
Tachinidae, family of Diptera. . 
Tangle-vein flies, see Nemestrini- 

Pewee Sas se des cee Mee 
Tanyderidae, family of Diptera 
Tanypezidae, family of Diptera 
Tarantula-hawks, recognition of 
Téachers of entomology....... 
Temnochilidae, see Ostomidae.. 
Tenebrionidae, family of Cole- 

optera 


Tent-caterpillars, see under 
Easiocampidac— ... 2.665 on «oe 
Tenthredinidae, family of Hy- 
BHPMODECTA MiSs cco Sinise Poa 
Termatophyllidae, family of 
Pb erreet Cred cisco are s\2 ala 2. vate’ 
meerites. Wate lot. sec .c . x-o oa des 
Termites, see Isoptera......... 


Termitidae, family of Isoptera. 


Terrapin-bug, how to recognize 
DRETEADIESCAE olla sic 'sd es nese 
Tetanoceridae, family of Dip- 

OE OR on cA ae 
Tetraopes, how to recognize... 
Tettigidae, family of Orth- 

SEC Ret Ma Mita Ae e!-v'ayoiclle ist oss « o:0f)'s a 
Wetticidaé; habits. of......;.2.. 
Tettigoniidae, family of Orth- 

PECL alee iinet ois, syarnre!/2).s\aletol tes 
Tettigoniidae, how to recognize 
Thalessa, see Megarhyssa...... 


Therevidae, family of Diptera.. 
Thick-headed fies, see Conopi- 
dae 


Ps keene coKeain ateetecc i, aate.3¥p, ans area: plete whe 
Thripidae, 
optera 
Thrips, see Thysanoptera....... 
Throscidae, amily of Cole- 
CVE CT Ae sinte eye ow wie lalsitie'é.'4 ele lave'e 
_ Thyatiridae, family of Lepi- 
OPLCU A sa fetrste Fe (08d Pie oo. clsreale 
Thynnidae, family of Hymen- 
BELL Renita vn wlata, oo 6s 0 sloss ve . 
Thyrididae, family of Lepi- 
OPEL SE teretntns/ots.o\e 3 058,018 AS al ote 
Thysanoptera, list of families. . 
MED Y SATU A: Ssapacctete,s © ove «yo aichelio'els 
Tibicen, how to recognize../... 
Tibicina’ septendecim ........ 4 
Tiger-beetles, habits of........ 
Tiger-beetles, some kinds dis- 
PING ISRER Wiest. sels vc iele a1 iivloratahe 
Tiger-beetles, see Cicindelidae.. 
Tiger-moths, see Arctiidae...... 


Tineidae, family of Lepidoptera 
Tingitidae, family of Hemiptera 
Tiphiidae, family of  Hymen- 

optera 


PAGE ’ PAGE 
212 | Tipulidae, family of Diptera..81, 211 
212 Tischeriidae, family of Lepi- 
MOpteGaN cowireahsee adv eteretete ses 209 
Toad-bugs, recogntion of....... 189 
211 Toad-bugs, see Gelastocoridae.. 204 
Tortricidae, family of Lepi- 
175 GGptera eee Pt een te ioe 210 
213 Tree-crickets, recognition of... 186 
213 Tree-crickets, see Gryllidae..... 202 
Tree-hoppers, see Membracidae. 205 
211 Triatoma sanguisuga, how to 
211 TE COLMIZE o.1Ne asst asellcanosavanan tions 190 
212 Trichodectidae, family of Mal- 
178 LIERE Ye Apacer aeeiaars Werte 203 
158 Aehopterauy.soseeaeaiale see 7 
207 Trichoptera, habits of..<....... 12 
Trichoptera, list of families.... 208 
208 Trichopterygidae, family of 
Goleoppexra’.ccitelcnie. cs elele.s we 206 
210 Trigonalidae, family of Hymen- 
PTET fin cs See ane hip hem Stan) diesel ol 213 
213 rogidae, family of Coleoptera. 208 
Trogositidae, see Ostomidae... 207 
204 True bugs, kinds distinguished. 189 
77 Trypetidae, family of Diptera... 212 
202 Trypoxylon albitarse, recogni- 
202 Peasthi (OLSI oe aisttekcrsi a Cec ieikes 179 
191 Trypoxylonidae, see under 
32 Sphecidaex\-jrte scat: saison Eas jog 
Tumble-bugs, kinds distinguished 197 
412 | Tumble-bugs, life of .......... 63 
198 Tussock-moths, see Liparidae.. 210 
Two-spotted lady-beetle, how to 
202 PRCOLMIZES. scout oieiecota le slalal sate 193 
95 
202 Ustrper bees, habits of........ 50-53 
183 Usurper bees distinguished from 
180 Pama blebGeS ere cioteceieis sir clemicyatle 
211 : 
Vanhorniidae, family of Hymen- 
GILETAS aiken apace state 213 
Veliidae, distinctions from Gerri- 
PE isons Sat avarieve, oTeAs 1 BRAGETA isto ie eee 9 190 
Veliidae, family of Hemiptera.. 204 
203 Mel et-AniGi Maden te «a: clohstralete 16 
Velvet-ants, distinctions between 
207 three kinds \Gf~ Mocha so ste ce 180 
Velvet-ants, see Mutillidae..... 214 
210 | Vespa, how to recognize........ 178 
Vespidae, family of Hymen- 
214 GLCLAT Said alepeiaielele ete! eel e¥otddietets 214 
210 Walking-sticks, distinctions be- 
203 EQCEM™ si digloNtres sl. se aeiediedis v2 kOe 
201 Walking-sticks, see Phasmidae. 202 
192 | War against insects..........+. 155 
192 Wasps, books on_............ liza 
93 Wasps, true, see Vespidae..... . 214 
Waterboatmen, distinguished 
92 from backswimmers ........ 57 
205 | Waterboatmen, figure of........ 8 
210 Waterboatmen, recognition of.. 189 
209 Waterboatmen, see Corixidae.. 203 
204 Water-pennies, see Psephenidae 207 
Water-scavengers, see Hydro- 
14 PHANG AGH a, Halaenetosettls Hi ars siege 205 
X11 
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Water-scorpions, see Nepidae... 202 
Water-striders, kinds  disting- 

NSUSHEG se pase ysl enston che aide Pree nl t: 190 

Water-striders, life of ........ 60 

Water-striders, see Gerridae.... 204 

Water-tigers, see Dytiscidae.... 205 


WVGAVETS | te. welc esictere one eistermere 81 
Weevils, see Curculionidae...-. 208 
Wheel-bug, how ‘to recognize... 190 
Whirligig-beetles, kinds of..... 58 
Whirligig-beetles, see Gyrinidae 205 
White-ants, habits of.......... 79 
White-ants, see Isoptera....... 202 
White-flies, see Aleyrodidae.... 205 
White-tail, recognition of...... 187 


Whites, see under Pieridae.... 210 
Willow saw-flies, see Cimbicidae 213 
Window-flies, see Scenopinidae. 212 


Winter collecting ...... + eee 132 
Wool-sower gall ........ » eee 
Woolly: ‘aphis® <2... 55% ae eR Oe 
WTI SLEDS sti ia pieces s 9 «oe rere 18 
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Xiphydriidae, ane of Hymen- 
Optera cc swoss- sa 54 colonise 213 


Xyelidae, faulty of Bymeg: 
OOLETAS Wd dao # aie. < Spin egle te ae adi 


Xylocopa, habits of ...... <tiane eee 
Xylocopa, kinds distinguished. 176 


Xylocopidae, see under Andreni- 
Gae) Stree tees se eae 214 


Xylomyiidae, family of Diptera 211 
Xylophagidae, family of Diptera 211 
Xylophitidae, see Euglenidae... 206 


Vellow-fever © asx s.csle's oem ses ages. 
Yellow-flies, name of.......... 75 
Yellow-jackets, see Vespa...... 178 
Yponomeutidae, family of Lepi- 
GOPLCIA® 2 /.a:5\2 sare cielo eis Fa the Se 
Zoraptera ...<. Soe sso tats BOD 


Zorotypidae, family of Zoraptera 202 
Zygaenidae, see Pyromorphidae 209 
Lyeoptera. oh..asie eee eae . 86 
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